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1.0 Introduction

Under the United States Army Corps of Engineers (USACE), Kansas City District,
Contract No. W912DQ-08-D-0018, Task Order No. 018, CDM Federal Programs
Corporation (CDM) has been tasked to provide technical services to complete a
Remedial Investigation/Feasibility Study (RI/FS) for the Raritan Bay Slag Superfund
Site (the site) located in Old Bridge and Sayreville, Middlesex County, New Jersey.

The overall purpose of this task order is to define the nature and extent of contaminant
sources in sufficient detail to support preparation of the following reports:

Remedial Investigation (RI) Report
Human Health Risk Assessment (HHRA)
Ecological Risk Assessment (ERA)
Feasibility Study (FS)

Record of Decision (ROD)

The media to be investigated during the RI include soil, surface water, sediment, biota,
and groundwater. -

This project-specific RI/FS Quality Assurance Project Plan (QAPP) has been prepared
in accordance with the Uniform Federal Policy (UFP)-QAPP manual (EPA 2005) and is
compliant with EPA’s Requirements for Quality Assurance Project Plans QA /R-5
(EPA 2001) and EPA’s Guidance for Quality Assurance Project Plans G-5 (EPA 2002).
This project will be implemented in accordance with the quality procedures in CDM’s
QA Manual (CDM 2007) as modified by CDM’s USACE contract (6400/6402) Quality
Implementation Plan (CDM 2009) and this QAPP. This QAPP and the Accident

~Prevention Plan (APP) for the RI/FS field activities are the governing documents for

execution of this work.

: \

1.1 Site Overview ‘

The Raritan Bay Slag Superfund Site is located in Old Bridge, Laurence Harbor, and
Sayreville, New Jersey, encompassing wetlands, shoreline and beaches, upland areas
adjacent to the shore, and sediments in the near-shore of Raritan Bay. Approximately
40 years ago, slag from a secondary lead smelter was used to construct a seawall along
Raritan Bay and to augment a jetty on the western side of the Cheesequake Creek inlet.’
In the secondary lead smelter process, lead-acid batteries and other lead-containing
material were melted in a smelter kettle. The valuable metals were skimmed from the -
top, and the residue on the bottom, the slag, formed a hard material when cooled. The
dense rock-like properties of the slag made it an attractive material to use for seawall
and jetty construction. QAPP Worksheet #10 and Section 1.2 below provide more
information on the site description and history.

1.2 Site Background and Path Forward
In 2007, elevated levels of lead, antimony, arsenic, and copper were identified by the
New Jersey Department of Environmental Protection (NJDEP) in the soil along the

Final RI/FS Quality Assurancé Project Plan
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seawall and at the edge of the beach near the western end of the seawall. A September
2008 EPA investigation included the collection of soil, sediment, water, biological, and
waste samples from along the seawall in Laurence Harbor, the western jetty at the
Cheesequake Creek Inlet, the beaches near these two locations, and the developed
portion of the park. Analytical results from both investigations indicate that levels of
lead and other heavy metals are present at concentrations exceeding applicable
standards in the soils, sediment, and surface water in and around both the seawall and
western jetty. Additionally, elevated levels of lead and other metals were detected to
the east of the seawall in the Margaret’s Creek wetland area during sampling
associated with work done on a force main that traverses the area.

At the EPA’s request, the New Jersey Department of Health and Senior Services, in
cooperation with the Agency of Toxic Substances and Disease Registry (ATSDR),
evaluated the analytical data from the samples collected at the site. Their findings
concluded that, due to the elevated lead levels, a Public Health Hazard exists at the
seawall in Laurence Harbor, the beach between the western end of the seawall and the

first jetty, and the western jetty at the Cheesequake Creek Inlet, including the

waterfront area immediately west of the inlet. As a result of this determination, EPA
restricted access to these areas (by installing fences and posting signs) and provided
public outreach to inform residents and those using these areas of the health hazard
that exists. '

The sampling and analysis activities proposed as part of this RI are intended to fill
data gaps identified in the 2010 CDM Final (Revised) Data Gap Evaluation Technical
Memorandum, and thus support potential response actions at the site, such as
installation or construction of a jetty. A feasibility study will be prepared to evaluate
remedial technologies and remedial alternatives for the site.

1.3 Additional Project Planning Documents

To expedite the field program, two QAPPs have been previously prepared and
approved to conduct remedial investigation activitiels at the site. The Early Actions
QAPP, dated April 12, 2010, included the slag distribution survey, which was a series
of up to 30 test trenches, including collecting soil samples. Revision 1 to the Early RI
QAPP, dated August 5, 2010, included the hydrologic assessment, current and
sediment transport profiles, and topographic and bathymetric surveys. This Final RI
QAPP covers remaining RI/FS activities, including: surface water sampling; sediment
sampling, soil sampling; groundwater sampling; biota sampling; geochronology
sampling; bioavailability sampling; Technical Working Group (TRW) soil samplmg,
background location sampling; and data management.

Final RI/FS Quality Assurance Project Plan
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QAPP Worksheet #2

QAPP Identifying Information

Site Name/Project:
Site Location:
bperable Unit:
Site Number/Code:

Contractor Name:

-Contractor Number:

Contract Title:

Task Order Number:
Guidance used to prepare QAPP:

Regulatory Prbgram:

Approval Entity:

Is QAPP Generic or Project Specific:

Dates of scoping sessions: /

Raritan Bay Slag Superfund Site

Old Bridge/ Sayreville, New Jersey

NA |

NJN000206276

CDM

Ww912DQ-08-D-0018

Unrestricted Indefinite Delivery/Indefinite Quantity, Multiple Award

Contract, for Architect-Engineer (AE) Environmental Services for |
EPA Region 2 and the Corps of Engineers Northwestern Division %
018 »

Uniform Federal Policy for QAPPs and EPA QA/R-5

Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA)

EPA Region 2, USACE-Kansas City District

Project-Specific OAPP for Remedial Investigation

March 11, 2010 (See worksheet #9)

Dates and Titles of QAPP Documents Written for Previous Site Work, if Applicable:
April 12, 2010 Final Quality Assurance Project Plan for Early Actions — Test Pit.Investigations
August 3, 2010 Revision 1 Final Quality Assurance Project Plan for Early Actions

Organizational Partners (stakeholders) and Connection with Lead Organization:

USACE, EPA

Data Users:
CDM, EPA Region 2, and USACE

Required QAPP elements and required information that are not applicable to the project, and an

explanation for their exclusions:
N/A
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QAPP Worksheet #2
QAPP ldentifying Information
(continued)

QAPP Element(s) and Corresponding . . Crosswalk to
Section(s) of UFP-QAPP Manual Required Information QAPP
Worksheet No.
Project Management and Objectives
2.1 Title and Approval Page - Title and Approval Page 1
2.2 Document Format and Table of Contents - Table of Contents
’ 2.2.1 Document Control Format - QAPP Identifying 2
222 Document Control Numbering Information
N System
223 Table of Contents
224 QAPP ldentifying Information
2.3 Distribution List and Project Personnel - Distribution List 3
Sign-Off Sheet - Project Personnel Sign- 4
231 Distribution List Off Sheet
232 Project Personnel Sign-Off
Sheet
2.4 Project Organization - Project Organizationa! 5
241 Project Organizational Chart Chart ¢
242 Communication Pathways - Communication 6
243 Personnel Responsibilities and Pathways
Qualifications - Personnel 7
244 . Special Training Requirements Responsibilities and
‘and Certification Qualifications
- Special Personnel 8
Training Requirements
25 Project Planning/Problem Definition - Project Planning .
2.51 Project Planning (Scoping) . Session Documentation
252 Problem Definition, Site History, (including Data Needs
and Background tables)
- Project Scoping Session 9
Participants Sheet
- Problem Definition, Site Introduction & 10
P History, and Background
- Site Maps (historical Figure 1
. and present) Figure 2
26 Project Quality Objectives and - Site-Specific PQOs 1
Measurement Performance Criteria - Measurement 12
2.6.1 Development of Project Quality Performance Criteria
Objectives Using the Systematic
Planning Process
262 Measurement Performance ~
Criteria
27 Secondary Data Evaluation - Sources of Secondary
Data and Information 13
- Secondary Data Criteria
* and Limitations
28 Project Overview and Schedule - Summary of Project 14
2.8.1 Project Overview Tasks
282 Project Schedule - Reference Limits and 15
: Evaluation
- Project Schedule/Timeline Figure 10

Final RI/FS Quality Assurance Project Plan
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QAPP Worksheet #2
QAPP Identifying Information
) {continued)
QAPP Element(s) and Corresponding . . Crosswalk to
Section(s) of UFP-QAPP Manual Required Information QAPP
. Worksheet No.
Project Management and Objectives :
Measurement/Data Acquisition
3.1 Sampling Tasks - Sampling Design and 17
311 Sampling Process Design and Rationale
Rationale - Sample Location Map Figures 3-8
3.1.2 Sampling Procedures and - Sampling Locations and Table 1
Requirements Methods/SOP 18
3.1.21 Sampling Collection Procedures Requirements
3.1.2.2 . Sample Containers, Volume, - Analytical Methods/SOP 19
and Preservation Requirements
3.1.2.3 Equipment/Sample Containers - Field Quality Control 20
Cleaning and Decontamination Sample Summary
Procedures - Sampling SOPs 21
3.1.2.4° Field Equipment Calibration, - Project Sampling SOP Appendix B
Maintenance, Testing, and References
-Inspection Procedures - Field Equipment 22
3.1.2.5 Supply Inspection and Calibration, Maintenance,
Acceptance Procedures _Testing, and Inspection
~ 3.1.2.6 Field Documentation
 Procedures

3.2 Analytical Tasks - Analytical SOPs 23

. 3.21 Analytical SOPs - Analytical SOP
322 Analytical Instrument Calibration References

Procedures - Analytical Instrument 24
323 Analytical Instrument and Calibration
Equipment Maintenance, - Analytical Instrument and - 25
Testing, and Inspection Equipment Maintenance,
. Procedures Testing, and Inspection
3.24 Analytical Supply Inspection and
Acceptance Procedures -

33 Sample Collection Documentation, - Sample Collection 26
Handling, Tracking, and Custody ) Documentation Handling, Appendix B
Procedures ] Tracking, and Custody
3.31 Sample Collection SOPs i

Documentation - Sample Container
1332 Sample Handling and Tracking ldentification
System - Sample Handling Flow 27
3.33 Sampie Custody Diagram .
- Example Chain-of-
. Custody Form and Seal
3.4 Quality Control Samples - QC Samples 28&20
3.41 Sampling Quality Control - Screening/Confirmatory
Samples Analysis Decision Tree
342 Analytical Quality Control :
Samples
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QAPP Worksheet #2
QAPP Identifying Information
(continued)
QAPP Element(s) and Corresponding . . Crosswalk to
Section(s) of UFP-QAPP Manual Required Information QaPP
: Worksheet No.
Project Management and Objectives
3.5 Data Management Tasks - Project Documents and 29
(351 Project Documentation and Records
Records - Analytical Services 30
352 Data Package Deliverables - Data Management SOPs 14
353 Data Reporting Formats
‘ 354 Data Handling and Management
355 Data Tracking and Control
) Assessment/Oversight
4.1 Assessments and Response Actions - Assessments and 31
411 Planned Assessments Response
- 412 Assessment Findings and Actions
Corrective Action Responses - Planned Project
. Assessments
; - Audit Checklists
- -Assessment Findings and 32
Corrective ’
" Action Responses )
4.2 QA Management Reports - QA Management Reports 33
4.3 Final Project Report - Final Report(s)
Data Review
51 Overview NA
52 Data Review Steps ‘- Verification (Step 1) 34
521 Step |: Verification "~ Process
522 Step 1I: Validation - Validation (Steps lia and 35
5.2.2.1 Step lla Validation lIb) Process’
" Activities - Validation (Steps lla and 36
5.2.2.2 Step tlb Validation llb) Summary .
Activities ) - Usability Assessment 37
523 Step N1 Usability Assessment :
5.2.3.1 Data Limitations and
Actions from Usability
Assessment
5232 Activities
53 Streamlining Data Review NA NA
531 Data review steps to be
streamlined
53.2  Criteria for streamlining data
Review
5.3.3 Amounts and Types of Data .
appropriate for Streamlining -
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Telephone Number

E-mail Address

QAPP Recipients Title Organization Fax Number
, . Remedial Project i
Tanya Mitchell Manager (RPM) EPA (212) 637-4362 (212) 637-3966 mitchell.tanya@epa.gov
William Sy QA Officer EPA (732) 632-4766 (732) 321-6622 Sy.wiliam@epa.gov
Kristine Stein Project Manager USACE-KC {816) 389-3172 - - Kristine.M. Stein@usace.army.mil
Amy Darpinian Project Chemist USACE-KC (816) 389-3897 - Amy.F.Darpinian@usace.army.mil
Jackie Mosher Contract Manager CDM (816) 444-8270 (816) 444-8232 Mosherjm@cdm.com
Edward Leonard | 125K O('%M'\’)'a”ager CDM (732) 590-4695 (732) 225-7851 leonardel@cdm.com
Project . :
Scott Kirchner Chemist/Analytical CDM (732) 590-4677 (732) 225-7851 kirchnersf@cdm.com
Services o
John Dougherty | Project Hydrogeologist CDM (732) 590-4652 (732) 225-7851 doughertyjn@cdm.com
: Regional QA
- Jeniffer Oxford Coordinator (RQAC)/ CDM (212) 377-4536 (212) 785-6114 oxfordjm@cdm.com
. Project QA Officer :
RI Task Leader/Senior | -
Joseph Mayo Technical Reviewer CDM (212) 377-4517 (212) 785-6114 mayojj@cdm.com
Seth Kellogg Geologist CDM (732) 590-4674 (732) 225-7851 kelloggds@cdm.com
Jeff Rakowski Field Tg_.aTT_)Leade’ CDM (732) 590-4665 (732) 225-7851 rakowskijj@cdm.com
CDM
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QAPP Worksheet #4
Project Personnel Sign-Off Sheet

Organization: coM

Project Personnel Title Telephone Number “Signature Date QAPP Read
Jackie Mosher, P.E., BCEE Contract Manager (816) 444 8270
Edward Leonard, CHMM TOM (732) 590-4695
Scott Kirchner, CHMM Project Chemist/Analytical (732) 225-7000
Joseph Mayo, CHMM Rggﬁ;&:ﬁg;’/ ’zjv'(‘e'fr (212) 377-4517
Seth Kellogg, PG Geologist (732) 590-4674
Jeniffer Oxford, CHMM " RQAC (212) 377-4536
) Jeff Rakowski FTL (732) 590-4665
Organization: EPA ,
Project Personnel Title Telephone Number Signature pate QAPP Read
Tanya Mitchell - RPM (212) 637-4362
William Sy QA Officer (732) 632-4766
Organization: USACE B :
Project Personnel Title Telephone Number Signature Date QAPP Read
Kristine Stein Project Manager (816) 389-3172
Amy Darpinian Project Chemist (816) 389-3897
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QAPP Worksheet #5
Project Organizational Chart

EPA Remedial Project Manager
: Tanya Mitchell

—

CDM Contract Manager KANPSerjSe (c::tILYar?;ZIFICT
. Jackie M. Mosher, P.E., BCEE Kristine Stein
|
CDM QA Manager :
Doug Updike, CQM, CHMM CDM Task Order Manager CDM Health & Safety Manager
Edward Leonard, CHMM el y g
Shawn Oliveira, CIH, CSP

]

CDM Regional QA
- Coordinator/Project QA Officer . Rl Task Leader
Jeniffer Oxford, CHMM . Joseph Mayo, CHMM

CDM Analytical -
Services Coordinator
Scott Kirchner, CHMM

T
e,
(9
‘..,
.,
.
..
"

",
O

Project Team , ' ~
SubcontrlaDci/t\;)rs (IBD) ' - Field Team Leade?r — Jeff Rakowski » * EPA contract Iaboratory
Drilling Flelq Team — Sean O’'Hare, George Molnqr, : program (CLP) or Division
Analytical Laboratories Patrick Connelly, Tonya Bennett, Stephanie of Environmental Science
Surveyor Britch, Tom Horn, Allan Hunter, Chris Gurr and Assessment (DESA) -
Cultural Resources '
Aguatic Survey

' Final RI/FS Quality Assurance Project Plan
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Communication Drivers

Responsible Entity

Name

Phone Number

Procedure (Timing, Pathways, etc.) _'

Point of Contact with USACE
and EPA ‘

CDM TOM

EdWard Leonard

(732) 590-4695

All information about the project will be sent to
Kristine Stein (USACE) and Tanya Mitchell
(EPA) by the CDM TOM. Field changes will
be discussed with the USACE PM and EPA
Remedial Project Manager (RPM) prior to
implementation.

Manage Field Tasks

RI Task Leader

Joseph Mayo

(212) 377-4517

Act as liaison to TOM concerning
investigation activities. Daily communication
with project team and TOM. Communicate
implementation issues to FTL.

Facilitate Database Setup
and Data Management
Planning

FTL

Jeff Rakowski

[(732) 590-4665

Provide sample location, sample ID, and
analysis information prior to sample
collection. Provide information on sampie
and analytical reporting groups, and types of
report tables required for project.

QAPP Changes in the Field

FTL

Jeff Rakowski

(732) 590-4665

Notify Rl Task Leader immediately and
complete a Field Change Notification (FCN)
form and/or corrected worksheets. Send FCN
forms to QAC.

RI Task Leader

Joséph Mayo

1(212) 377-4517

Notify USACE PM, EPA RPM, CDM TOM and
Analytical Services Coordinator (ASC) of
delays or changes to field work.

Complete on a daily basis and submit to TOM

FTL

ggmoprﬁti"” of Daily Summary | p) Jeff Rakowski (732) 590-4665 | and Rl Task Leader. TOM will forward to
P USACE PM and EPA RPM upon request.
Joff Rakowski (732) 590-4665 Submit request to ASC before the timeframe

below.

Booking of Analytica

Book Division of Environmental Science and
Assessment (DESA) and Contract Laboratory
Program (CLP) analytical services through

Services , Analytical Services Coordinato ’

(ASC) - | Scott Kirchner (732)225-7000 | pogional Sample Control Center (RSCC) 3
weeks prior to sampling and 6 weeks prior to
sampling for special requests.

CDM

Final RI/FS Quality Assurance Project Plan
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Communication Pathways

Raritan Bay Slag Site
Revision: 0

October 29, 2010
Page 12 of 208

Communication Drivers

Responsible Entity

Name

Phone Number

Procedure (Timing, Pathways, etc.)

Notification of Analytical
Issues

ASC

~

Scott Kirchner

(732) 225-7000

Notify FTL of any sample collection/
shipment issues. Notify RSCC, DESA or
subcontract laboratories to initiate
corrective action.

Field Corrective Action Field auditor, Rl Task Leader, TBD, J Mayo, J. TBD, (212) TOM, RI Task Leader, FTL, per CDM QA
FTL, and Field Team Rakowski 377-4517, (732) manual requirement corrective actions may
590-4665 also be identified by the field team. FTL

—

initiates corrective action on identified field
issues immediately or within QAM
recommended timeframe.

Analytical Services Support

ASC

Scott Kirchner

(732) 225-7000

Act as liaison with RSCC for CL.P

-|1aboratories, with John Birri for DESA, and

with subcontract laboratory (ies).

Facilitate Data Management

FTL

Jeff Rakowski

(732) 590-4665

Provide electronic survey data, sample ID,
locations and analyses. Transmit
completed sample tracking information to
data manager by the completion of each
sampling case.

Reporting of Issues Relating
to Analytical Data Quality
(including ability to meet
reporting limits, and usability
of data)

ASC

Scott Kirchner

(732) 225-7000

Communicate to TOM as appropriate

Data Assessor -

Jeniffer Oxford

(212) 377-4536

Communicate to TOM as appropriate.
Document situation and effect in a data
quality report prepared prior to evaluation of
data in the technical memorandum and
remedial investigation (RI) report.

Release of Analytical Data

ASC -

Scott Kirchner

(732) 225-7000

'Receive and review data packages before

data is used. initiate data validation of
subcontract laboratory data.

Site Health and Safety Issues

Site Health and Safety Officer

| Jeff Rakowski

(732) 590-4665

Conduct Daily Health-and Safety Meetings,
make decisions regarding health and safety
issues and upgrading PPE. Communicate

to TOM, RI Task Leader, Health and Safety
Manager, and field staff as appropriate

Final RI/FS Quality Assurance Project Plan
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) . Organizational ' — Education and Experience
Name Title Affiliation Responsibilities Qualifications
: ‘ . : B.S., Biology; M.S., Environmental
Edward Leonard, Oversee project and responds to EPA R ! ' . ;
TOM CDM Science; 25 years of experience in
CHMM RPM. Manages subcontractors. environmental programs. .
Oversees RI Tasks, responsible for | B-S., Biology; MS. Environmental
Joseph Mayo, CHMM Rl Task Leader COM implementing the field activities Science; 26 years experience in
environmental investigations
' , B.S., Natural Sciences; 7 years
Jeniffer Oxford, QA Coordinator/ CDM Oversee adherence to QA experience in analytical chemistry; 20
CHMM Project Chemist requirements years experience in environmental
science
B.S. Civil Engineering; M.S.
. Sanitary/Water Resources.
Thoma; I\E/Iatthew, FS Task Manager CbM Oversees FS Tasks Engineering P.E.; 16 years
o experience in Environmental
Engineering
B.S. Chemistry; M.S. Environmental
. Engineering; Certified Safety
. Health and Safety Oversees adherence to Health and Professional (#18988); Certified
Shawn Oliveira, CIH Manager coM Safety requirements Industrial Hygienist from the
American Board of Industrial
Hygiene.
, : . Communicate with EPA RSCC, DESA | B.S. Chemistry, Environmental
- : ASC, Database and subcontract laboratories; oversee | Science
Scott Kirchner, CHMM Manager COM data management, validation and data | Certified Hazardous Materials
' packages. Manager, 20 years experience.
. Oversee and provide guidance on the . . .
Project oo B.S. Geosciences; P.G.; 24 years
John Dougherty, PG . CDM drilling program and analyze the ; )
. . Hydrogeologist geologic data experience in hydrogeology

Final RI/FS Quality Assurance Project Plan
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Name

Title

Organizational

Responsibilities

Education and Experience

Affiliation _ Qualifications
. : . I I B.A., Geography; 6 years field
Jeff Rakowski FTL CDM Oversee all field investigation activities experience
) \ : L . ) M.S. Environmental Science, 16
George Molnar Project Ecofogist CbMm . Performs ecological risk assessment years of field experience
M.S. Plant Physiology; Ph.D. Plant
» . . Physiology; 29 years of experience in
i Project Human Performs human health risk directing, managing, and performing
Nai-chia Luke, PhD Health Risk Assessor COM assessment environmental projects with emphasis
on human health and ecological risk
assessments. '
Patrick Connelly, . - P Degreed geologist with 3+ years of
Tonya Bennett Field Geologist CDM Performs field investigations experience
Tom Horn, Sean ) .
. O'Hare, Stephanie Field Sampler CDM Performs field investigations Degrged field staff with 3+ years
Britch ‘ _ experience
. Responsible for implementing the field | M.S. Geology, 17 years of experience
- Seth Kellogg, PG Geologist CDM activities ' in environmental field _
Staff B.S. Chemistry; M.S., M. Eng.
Christopher Gurr Scientist/Engineer CDM Performs feasibility study Environmental Engineering; 8 years
) 9 . -| of experience in environmental field.
Note:

1. Anindividual can fill as many roles as he or she is qualified.

Final RI/FS Quality Assurance Project Plan
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QAPP Worksheet #8
Special Personne! Training Requirements Table
. Personnel
Personnel/Groups Titles/ _
Project Training Training Receiving Organizational Location of Training
Function Specialized Training Provider Date Training Affiliation Records/Certificates
All Field 40-hour OSHA Training | 40 hour - EPA various All CDM and CDM staff, CDM H&S database
Activities and Annual 8 hour or vendor,; subcontractor subcontractors and on site
refresher - personne! that will be
onsite
All Field ' Site Supervisor Training H&S Manager | various Site H&S officer Site H&S officer CDM H&S database
Activities and on site
Sample Trained in EPA CERCLA | On-site various All personnel that All personnel that CDM and onsite
Collection sampling methods, and training perform sample perform sample
field testing procedures - collection collection
Sample Trained in EPA anaiytical | Laboratory various Subcontract Laboratory personnel Laboratory
Analysis methods -and vendor laboratory personnel
: training -TBD
Data Data validation RAS and | EPA various Data validators DESA/EPA/CDM Data | CDM DV staff files
Validation non-RAS data Validators
Data Review/ | None, performed by N/A various CDM chemists All personnel used for | CDM
Assessment | experienced chemists project data review
QA Audits EPA G-7 auditor training CDM various CDM auditors QAC and designated - | CDM
: field auditors
Self SA training CDM Quality various Assigned projéct Assigned project CDM
Assessments : Assurance personnel personnel
(SA) Coordinators
(QACs)

Other tasks requiring specialized skills and training will be performed by appropriate subcontractors. Training, certification, and permit requ:rements will be
outlined in separate scopes of work for each task and pro;ect

Final RI/FS Quality Assurance Project Plan

N




Raritan Bay Slag Site
Revision: 0

October 29, 2010
Page 16 of 208

QAPP Worksheet #9
Project Scoping Session Participants Sheet

Projected Date(s) of Sampling: September 2010 Site Name: Raritan Bay Slag Site

through January 2011 Site Location: Old Bridge/ Sayreville, NJ
[ Task Order Manager: Edward Leonard Operable Unit: NA
Scoping Session Purpose: RI/FS — March 11, 2010. Scoping
Name Affiliation - Phone # E-mail Address Project Role
Tanya Mitchell EPA (212) 637-4362 mitchell. tanya@epa.gov RPM
Kristine Stein USACE (816) 389-3172 | kristine.m.stein@usace.army.mil |{PM
Edward Leonard CDM (732) 590-4695 leonardel@cdm.com TOM
Joseph Mayo CcDM (212) 377-4517 mayojj@cdm.com RI Task Leader
Conference Call/ Email Discussions:
Date Participants/ Email List Topic/Discussion Comments/Decisions
4/29/10 | EPA RPM, USACE PM, NOAA, Data Gap Technical Memorandum Presentation " Discussed the risk assessment approach. The
USFWS, NJDEP, CDM TOM sediment/soil interface definition was discussed.
and CDM RI Task Leader _ Margaret's Creek wetland southwest of Route 35 could
be a background location.
6/9/10 EPA RPM, USACE PM, CDM : Next Steps Streamlining Meeting Discussed options for streamlining the RI/FS. CDM
TOM and CDM RI Task Leader : - agreed to review the schedule to identify ways to
’ streamline the RI/FS. '

Final RI/FS Quality Assurance Project Plan
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{  QAPP Worksheet #10
Problem Definition

Problem Summary
The main objectives of the'RI/FS include: _ » 5

m Characterizing the nature and extent of contamination in site media
m Obtaining data to perform the HHRA and ERA
m Obtaining data to develop remedial alternatives for the site

This QAPP covers RI/FS activities. Early Rl field activities were covered in the August 3, 2010 Revision 1 Final QAPP for Early Actions.

Site Description

Figure 1 shows the site focation. The Site spans approximately 1.5 miles in length and consists of the waterfront area between Margaret's Creek
and the area just beyond the western jetty at the Cheesequake Creek Inlet. The portion of the Site that is situated in Laurence Harbor is part of what
is now called the Old Bridge Waterfront Park. The park is made up of walking paths, a playground area, several public beaches, and three jetties,
not including the two jetties at the Cheesequake Creek Inlet. The park waterfront is protected by a seawall, which is partially constructed with
pieces of slag. The western jetty at the Cheesequake Creek Inlet and the adjoining waterfront area west of the jetty are located in Sayreville and
also contain slag. The seawall, jetties, beach area east of the Cheesequake Creek Inlet, and the western jetty at the Cheesequake Creek Inlet are
popular fishing areas. The beaches east of the Cheesequake. Creek Inlet and west of the seawall appear to be the most popular for swimming.

The site is divided into 11 Site Areas (Figure 2) based on areas identified in historical investigations and reports, site physical characteristics, and
the locations of known or potential sources.

m  Area 1: Laurence Harbor Seawall - The seawall along Old Bridge Waterfront Park west of Margaret's Creek to the.beach area at the foot of
Laurence Parkway.

Area 2: Laurence Harbor Beach - The beach area at the foot of Laurence Parkway between the western end of the seawall and the first Jetty

]

m  Area 3: Laurence Harbor Playground - The park playground adjacent to the western end of the seawall.

®»  Area 4: Old Bridge Waterfront Park - The park area along the seawall (not including the playground) from the fence to the roadway.

= Area 5: Laurence Harbor Beach - The beach area between the first and third jetty.

®  Area 6: Laurence Harbor Beach - The beach area between the third jetty and Cheesequake Creek Inlet eastern jetty.

s Area7: Cheesequake Creek Inlet - The inlet between the eastern and western jetties from the Route 35 Bridge into Raritan Bay to the extent of
. sediment deposition. .

m Area 8: Cheesequake Creek Inlet Western Jetty - The jetty west of the inlet in Sayreville..

m  Area 9: Margaret's Creek - The wetlands associated with the Creek (between the beach and Route 35), including the adjacent beach (east of

the Creek to the Middlesex County Pumping Station).
®  Area 10: Background Area — The historical background sampling location.

m_ Area 11: Depositional Areas.— The potential depositional areas associated with Areas 7 and 8.

-~
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QAPP Worksheet #10
Problem Definition

Site History

Approximately 40 years ago, slag from a secondary lead smelter was used to construct a seawall along Raritan Bay and to augment a jetty on the
western side of the Cheesequake Creek inlet. The placement of the slag at the site has resuited in the leaching of heavy. metals, including lead,
arsenic, antimony, chromium, and copper, into the surrounding Raritan Bay surface water, sediments, and near-shore soils. Additionally, as the
saltwater weathers the slag, particles from the slag erode and mix into the sediments and soils at the site. The Margaret's Creek wetland east of the ||
seawall contains waste materials including lead-acid battery casings.

In 2007, elevated levels of lead, antimony, arsenic, chromium, and copper were identified by the NJDEP in the soil along the seawall and at the
edge of the beach near the western end of the’ seawall. A September 2008 EPA investigation included the collection of soil, sediment, water,
biological, and waste samples from along the seawall in Laurence Harbor, the western jetty at the Cheesequake Creek Inlet, the beaches near
these two locations, and the developed portion of the park. Analytical results from both investigations indicate that levels of lead and other heavy
metals are present at concentrations exceeding applicable standards in the soils, sediment, and surface water in and around both the seawall and
western jetty. Additionally, elevated levels of lead and other metals were detected to the east of the seawall in the Margaret's Creek wetland area

during sampling associated with work done on a force main that traverses the area.

At the EPA's request, the New Jersey Department of Health and Senior Services, in cooperation with the Agency for Toxic Substances and Disease
Registry (ATSDRY), evaluated the analytical data from the samples collected at the site. Their findings concluded that, due to the elevated lead
levels, a Public Health Hazard exists at the seawall in Laurence Harbor, the beach between the western end of the seawall and the first jetty, and
the western jetty at the Cheesequake Creek Inlet, including the waterfront area immediately west of the inlet. As a result of this determination, EPA
restricted access to these areas (by lnstalhng fences and posting signs) and provided public outreach to inform residents and those using these

areas of the health hazard that exists.

Project Description
CDM is tasked to define the nature and extent of contaminant in sufficient detail to support preparation of the following:

m  Remedial Investigation (RI) Report

s Human Health Risk Assessment (HHRA)
m  Ecological Risk Assessment (ERA)

m  Feasibility Study (FS)

»  Record of Decision (ROD)

The RI will evaluate the nature and extent of contamination in both the upland and wetland portions of Margaret’s Creek. The media to be
investigated during the Rl include surface and subsurface soil, surface water, sediment, biota, and groundwater.

~
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QAPP Worksheet #10
Problem Definition

"I A preliminary identification of sources of contamination, transport mechanisms, and likely areas of contaminant accumulation (including sediment
depositional zones) was made by CDM during its June 2010 data-gap evaluation, and summarized in the preliminary conceptual site model (CSM).
Based upon a review of the CSM and existing data, the field investigation will be organized into three geographic regions assomated with the known
or suspected sources of contamination as follows:

»  Seawall Sector: Upland, beach, and tidal areas potentially impacted by slag material in and around the seawall (Areas 1, 2, 3, 4, 5, and 6);
m Jetty Sector: Upland, beach, and tidal areas potentially impacted by slag material in and around the western Cheesequake Creek Inlet jetty
(Areas 7, 8, and 11); and
m Margaret's Creek Sector: Upland, beach, and wetlands potentially impacted by unknown contamination in and around Margaret's Creek (Area
9).

a Area 10 has been identified as a location for the coIIect:on of site-specific soil, sediment, and surface water background samples.
Additiona! objectives include:

m characterize surface water flow patterns and sediment transport dynamics with current meters and geochronology samples;

characterize groundwater-surface water interactions, vertical and horizontal groundwater flow, and provide a groundwater quality baseline;

® identify and quantify potential human health and ecological risks posed by exposure to contaminated soil, surface water, sediment,
groundwater and biota;

= conduct treatability studies of the source material (slag) and contaminated soils and sediments in order to develop remedial alternatlves

» develop and screen remedial alternatives; and to conduct detailed analysis of a full range of appropriate remedial alternatives to support
selection of a remedy and preparation of a ROD for the site

As a part of this RI/FS, CDM will perform activities described in this QAPP. The sampling activities will generate data to support conceptual site
models, define the area and extent of contamination, and focus subsequent field investigation conducted as part of the RI/FS.

Final RI/FS Quality Assurance Project Plan
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Problem Definition

Prolect Decision Conditions . :
1. If the soil samples collected during the RI field activities do not characterize the horizontal and vertical extent of contamlnatlon then additional

soil investigation activities will be discussed with USACE and EPA.
2. If the soil samples collected during the RI field investigation exceed the project actlon limits (PAL) (see worksheet #15), then remedial

alternatives will be developed and evaluated in the FS.
3. Ifthe surface water samples collected during the Rl field activities do not characterize the extent of contamination, then additional surface water

investigation activities will be discussed with USACE and EPA.
4. If the surface water samples collected during the RI field investigation exceed the PALs (see worksheet #15), then remedial alternatives will be

developed and evaiuated in the FS.
5. If the sediment samples collected during the R field actlvmes do not charactenze the horizontal and vertical extent of contamination, then

additional sediment investigation activities will be discussed with USACE and EPA.
6. If the sediment samples collected during the Rl field investigation exceed the PALs (see worksheet #15), then remedial alternatives will be

> developed and evaluated in the FS.
7. If the groundwater samples collected during the Rl field activities do not characterize the extent of contamination, then additional groundwater

investigation activities will be discussed with USACE and EPA.
8. If the groundwater samples collected during the Rl field investigation exceed the PAL (see worksheet #15), then remedial alternatives will be

developed and evaluated in the FS.

If background samples collected during the Rl field activities are not sufficient to support valid statistical analysis of data, then the need for more
samples will be discussed with USACE and EPA.
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‘ QAPP Worksheet #11
Project Quality Objectives /Systematic Planning Process Statements

Who Will Use the Data? Data will be used by:
EPA, USACE, and CDM. Data Quality Objecttve (DQO) Tables for project objectlves are included as Table 2.a through 2 g.

What Will the Data be Used For?
To determine the presence and distribution of buried slag in areas adjacent to the seawall.

|

»  To define levels of soil, sediment and surface water contamination at the site.
s To determine the exchange of sediments and contaminants in the area.

m  To support the FS, HHRA, ERA, and RI activities.

What Type of Data is Needed?

Soil Investigation Samples: (See Worksheet #18)
s Target Analyte List (TAL) metals including mercury

m  Target Compound List (TCL) volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs), pesticides, and polychlorinated

biphenyls (PCBs)
®  Hexavalent Chromium
»  Total Organic Carbon (TOC), pH and grain size .

s Bioavailabilty and Electron microprobe testing for Arsenic and Lead

Sediment |Investigation Samples: (See Worksheet #18)

a  TAL metals including mercury

m  TCL VOCs, SVOCs, pesticides, and PCBs

m  Hexavalent Chromium

m  TOC, pH and grain size.

s Geochronology: Cesium -137, Berylium-7

Groundwater Samples: (See Worksheet #18) ' B

m - TAL metals including mercury
TCL VOCs, SVOCs, pesticides, and PCBs

]
= Hexavalent Chromium
® Total Suspended Solids (TSS), pH, Chioride, Hardness, Alkalinity, Sulfate, Sulfide, Total Kjeldahl Nitrogen (TKN), nitrate, ammonia, and ferrous

iron

Surface Water Samples: (See Worksheet #18)
s  Total and dissolved metals including mercury
s Hexavalent Chromium

Final RI/FS Quality Assurance Project Plan
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QAPP Worksheet #11
Project Quality Objectives /Systematic Planning Process Statements

m  TSS, pH, Chloride, Hardness, Alkalinity

TRW Samples (Sediment): (See Worksheet #18)
s lead

Biota Samples: (See Worksheet #18)
s TAL Metals including mercury
= Lipids

How “good” do the data need to be in order to support the environmental decision?

The project-specific action limits and quantitation limits for each sampled media are specmed on Worksheet #15. in addition, data will support the risk

assessments. EPA’s Field and Analytical Services Teaming Advisory Committee (FASTAC) policy for obtaining laboratory resources will be utilized
for sampling events. Data must meet the DQOs that have been specified for the site as per Worksheets #12, 15 and 28. Definitive level data will be
required for decisions characterizing the site and for the RI/FS. Data_packages shall support level 4 data validation.

Where, when, and how should the data be collected?

The soil, surface water, and sediment samples will be collected from Areas 1, 2, 3, 4, 5, 6, 7, 8, 9 and 11. The groundwater samples will be collected
from Areas 1, 5, 6, 8, and 9. Background surface water, sediment, and soil samples will be collected from Area 10 (Figure 7). Wetland sediment and
surface water background samples will be collected from Whaler's Creek, a wetland similar to the Margaret's Creek wetland. Background
groundwater samples will be collected from an upgradient monitoring well that will be drilled in residential area. Worksheet #17 presents the sampling
program design and rationale. Worksheet # 18 presents the sampling locations and methods. Worksheet # 21 provides the standard operating
procedures (SOPs) that govern the various types of sampling. Figure 10 shows the schedule of each activity.

Who will collect and generate the data? | _
CDM will collect the analytical samples that will be shipped to EPA’s DESA and/or CLP laboratories for analysis, or to subcontract iaboratories.

How will the data be reported?
Samples analyzed by the CLP will be validated by an EPA contractor or by EPA staff, EPA DESA staff will validate samples analyzed by the DESA

laboratory. Samples analyzed by the subcontract laboratories will be validated by CDM validators. DESA and CLP-validated analytical data will be
forwarded to CDM for evaluation and use in the R, risk assessments, and FS reports. Analytical data will be received in electronic and hard copy.
Analytical data will be uploaded to the Environmental Quality Information Systems (EQuIS) database, version [5.3.2]. The database query and
reporting tools will be used to create a project data management system as specified by the project team. The reports will be submitted to USACE
and EPA for review. CDM will use Geographic Information Systems (GIS) and other graphics software to facilitate spatial analysis of data and to
generate figures for reports and presentations.
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Project Quality Objectives /Systematic Planning Process Statements

How W|II the data be archived?

Data (Form 1s) will be faxed or e-mailed to CDM within the specified turnaround tlme

Final CLP/DESA data will be submitted to CDM in electronic format and hard copy consistent with CLP dellverables

Electronic data will be input into the project's EQuIS database. :

EPA will archive CLP laboratory raw data in its document control system.

Hard copies of field data including field logs will be archived in the project files.

Hard copies of analytical data received by CDM will be archived in the project files for 10 years after contract expiration.

At the end of the project all data in the database will be provided to the EPA. The data deliverable will meet EPA Region 2 electronic data

deliverable (EDD) requirements.

Final RI/FS Quality Assurance Project Plan

R N Y . R e




- - - : ‘ 3 § ¢

Raritan Bay Slag Site
Revision: 0

October 29, 2010
Page 24 of 208

QAPP Worksheet #12a ‘
Measurement Performance Criteria Table
Matrix Aqueous
Analytical Group TCL Volatile Organics
Concentration Level Trace (pg/L)
Sampling Procedure Analytical Data Quality Measurement QC Sample and/or QC Sample Assesses Error
Method/SOP Indicators - Performance Criteria Activity Used to for Sampling (S), Analytical
: (DQis) Assess Measurement (A) or both (S&A)
- : ) Performance o
SOMO01.2 Precision %RPD — sez;vé)rksheet Field Duplicate S&A
Referto Q,::DZ‘? Workshéet Accuracy No analyte > CRQL" Field Blank ' S&A
‘ - Precision %RPD — see worksheet #28 { * Field Duplicate; S&A
Als(%;ggr to MS/MSD**
Worksheet #23 Accuracy Range is 28-155%R. See “+*DMCs; A
: Worksheet #28 _ MS/MSD**

*Reference EPA Region 2 SOP No. 34 for Trace VOA - Blank Type Criteria Table and refer to Worksheet 15 for the required quantitation fimits.
**Optional MS/MSD — Reference CLP SOMO01.2, Exhibit D, Table 6 for Criteria — Not typically required for Region 2

***Deuterated Monitoring Compounds (DMCs) — Reference CLP SOM01.2, Exhibit D, Table 5 for Criteria

Worksheet 15i and 150 shows the specific compounds for which trace VOC analysis required.
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QAPP Worksheet #12b
Measurement Performance Criteria Table
Matrix Aqueous
Analytical Group TCL Volatile Organics
Concentration Level Low/Medium (ug/L)
Sampling Procedure Analytical Data Quality Measurement QC Sample and/or Activity QC Sample Assesses
; Method/SOP Indicators Performance Used to ) Error for Sampling (S),
(DQls) Criteria Assess Measurement Analytical (A) or both
Performance (S&A)
SOMO01.2 Précision %RPD - see Field Duplicate S&A
. worksheet #28
fi P y
Refer to QAPP Worksheet #21 Accuracy No analyte > Field Blank S&A
’ CRaL*
Precision %RPD ~ see Field Duplicate; S&A
worksheet #28 MS/MSD**
Accuracy %R — see ***DMCs; A
Also refer to QAPP - worksheet #28 MS/MSD**
Worksheet #23 :

*Reference EPA Region 2 SOP No. 33 for Low/Medium VOA - Blank Type Criteria Table and refer to Worksheet 15 for the required quantitation hmlts
**Optional MS/MSD - Reference CLLP SOMQ1.2, Exhibit D, Table 6 for Criteria — Not typically required for Region 2
***Deuterated Monitoring Compounds (DMCs) — Reference CLP SOMO01.2, Exhibit D, Table 5 for Criteria
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, QAPP Worksheet #12¢
. Measurement Performance Criteria Table
Matrix Aqueous
Analytical Group TCL Semivolatiles
Concentration Level Low/Medium (pg/L)
Sampling Procedure Analytical Data Quality Measurement QC Sample and/or QC Sample Assesses
Method/SOP Indicators Performance Activity Used to Error for Sampling (S),
P (DQis) Criteria Assess Measurement Analytical (A} or both -
. Performance (S&A)
SOMO1.2 - Precision %RPD — see Field Duplicate S&A
) : worksheet #28 i
Refer to QAPP W #
eferto Q. orksheet #21 Accuracy No analyte > Field Blank S&A
’ CRQL*
Precision %REDh— ie#eza Field Duplicate; ' S&A
workshee . MS/MSD*
Accuracy "~ %R-see ***DMCs; A
worksheet #28 MS/MSD**
Also refer to QAPP
~ Worksheet #23

*Reference EPA Region 2 SOP No. 35/Low/Medium Semivolatile - Blank Type Criteria Table and refer to Worksheet 15 for the required quantltanon limits.
**Optional MS/MSD — Reference CLP SOM01.2, Exhibit D, Table 6 for Criteria — Not typically required for Region 2
***Deuterated Monitoring Compounds (DMCs) — Reference CLP SOMO01.2, Exhibit D, Table 5 for Criteria

Final RI/FS Quality Assurance Project Plan
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QAPP Worksheet #12d
Measurement Performance Criteria Table
Matrix Aqueous
Analytical Group - TCL Pesticides
Concentration Levél Low/Medium (ug/L)
Sampling Procedure Analytical Data Quality | . Measurement QC Sample and/or Activity QC Sample Assesses
Method/SOP Indicators Performance Used to Error for Sampling (S),
(DQls) Criteria Assess Measurement Analytical (A) or both
. Performance (S&A)
SOMO01.2 Precision . %RPD - see Field Duplicate S&A
Refer to QAPP Worksheet #21 worksheet #28 : ‘
s Accuracy No analyte > Field Blank S&A
CRaQL* :
Precision %fiPE.— s;:zea ~ Field Duplicate; . S&A
. worksheet MS/MSD**
Accuracy %R - see “***CS; : A
worksheet #28 MS/MSD**
Also refer to : '
QAPP Worksheet
#23

*Reference EPA Region 2 SOP No. 36/Low/Medium Pesticide - Blank Type Criteria Table and refer to Worksheet 15 for the required quantitation limits.
**MS/MSD - Reference CLP SOMO01.2, Exhibit D, Table 3 for Critéria — Not typically required for Region 2 ’
***Laboratory Control Sample (LCS) - Reference CLP SOM01.2, Exhibit D, Table 2 for Criteria

Final RI/FS Quality Assurance Project Plan
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QAPP Worksheet #12e

Measurement Performance Criteria Table

Matrix

Aqueous

Analytical Group

TCL Aroclors (PCBs)

Concentration Level

Low/Medium (ug/L)
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QC Sample and/or

Also refer to QAPP
Worksheet #23

Sampling Procedure Analytical Data Quality Measurement QC Sample Assesses
: Method/SOP Indicators - Performance Activity Used to Error for Sampling (S),
(DQIls) Criteria Assess Measurement Analytical (A) or hoth
Performance (S&A)
SOMO01.2 Precision %RPD — see Field Duplicate S&A
worksheet #28 ]
Refer to QAPP Work
erer orksheet #21 Accuracy No analyte > Field Blank S&A
CRQL* i
Precision . %‘T(PE _tsf;a Field Duplicate; S&A
workshee ‘
g MS/MSD**
Accuracy %R - see **LCS; A
worksheet #28 MS/MSD**

ST *Reference EPA Region 2 SOP No. 37/Low/Medium Aroclor - Blank T)7pe Criteria Table and refer to Worksheet 15 for the required guantitation limits.

*MS/MSD ~ Reference CLP SOMO01.2, Exhibit D, Table 1 for Criteria — Not typically required for Region 2

***Laboratory Control Sample (LCS) — Reference CLP SOMO01.2, Exhibit D, Table 2 for Criteria

Final RI/FS Quality Assurance Project Plan
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QAPP Worksheet #12f
Measurement Performance Criteria Table
Matrix Soil/sediment
Analytical Group TCL Volatiles
Concentration Level Low/Medium (ug/kg)
Sampling Procedure Analytical Data Quality Measurement QC Sample and/or Activity QC Sample Assesses Error for
Method/SOP Indicators Performance Used to Sampling (S), Analytical (A) or
. (DQIs) Criteria Assess Measurement both (S&A)
: Performance
SOM01.2 Precision %RPD ~ see Field Duplicate S&A
Refer to QAPP Worksheet #21 worksheet #28
© Accuracy No analyte > Field Blank S&A
craL*
Precision %RPD - see " Field Duplicate; S&A
worksheet #28
. ) . MS/MSD**
. Accuracy %R - see “*DMCs; A
N } ‘worksheet #28 MS/MSD**
Also refer to
QAPP Worksheet
#23

*Reference EPA Reglon 2 SOP No. 33/ VOCs (SIM/ Low/ Medium) - Blank Type Criteria Table and refer to Worksheet 15 for the required quanmatlon limits.
“*QOptional MS/MSD — Reference CLP SOMO01.2, Exhibit D, Table 6 for Criteria — Not typically required for Region 2
“*Deuterated Monitoring Compounds (DMCs) ~ Reference CLP SOMO01.2, Exhibit D, Table 5 for Criteria

i

Final RI/FS Quality Assurance Project Plan
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QAPP Worksheet #12g
Measurement Performance Criteria Table

Matrix

Soil/sediment

Analytical Group

TCL Semivolatiles

Concentration Level

Low/Medium (pg/kg)
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Sampling Procedure Analytical Data Quality Measurement QC Sample and/or QC Sample Assesses Error
Method/SOP Iindicators Performance Criteria Activity Used to for Sampling (S), Analytical
{DQls) Assess Measurement (A) or both (S&A)
Performance
SOM01.2 Precision %RPD - see worksheet Field Duplicate S&A
“#28
Refer to QAPP Worksheet
T Sy e Accuracy No analyte > CRQL" Field Blank S&A
Precision %RPD - see worksheet Field Duplicate; S&A
#28 MS/MSD**
Accuracy %R — see worksheet #28 **DMCs; A
Also refer to .
QAPP Worksheet MS/MSD
#23

N

*Reference EPA Region 2 SOP No. 35/SVOCs - Blank Type Criteria Table and refer to Worksheet 15 for the required quantitation limits.
**Optional MS/MSD — Reference CLP SOMO01.2, Exhibit D, Table 6 for Criteria — Not typically required for Region 2
***Deuterated Monitoring Compounds (DMCs) — Reference CLP SOMO01.2, Exhibit D, Table § for Criteria



QAPP Worksheet #12h

Measurement Performance Criteria Table
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Matrix Soil/sediment -
Analytical Group - TCL Pesticides
Concentration Level Low/Medium (ug/kg)
Sampling Procedure Analytical Data Quality Measurement Performance QC Sample and/or Activity Used QC Sample Assesses
Method/SOP Indicators (DQis) Criteria to . Error for Sampling (S),
Assess Measurement Analytical (A) or both
) . Performance (S&A)
SOMO01.2 Precision %RPD - see worksheet #28 . Field Duplicate S&A
Refer-to QAPP Worksheet : Accuracy No analyte > CRQL* Field Blank S&A
#21 Precision %RPD - see worksheet #28 Field Duplicate; S&A
MS/MSD**
Also fgg" to Accuracy %R - see worksheet #28 | CS: A
QA el
Worksheet #23 - MS/MSD

*Reference EPA Region 2 SOP No. 36/Low/Medium Pesticide - Blank Type Criteria Table and refer to Worksheet 15 for the required quantitation limits.

**MS/MSD - Reference CLP SOMO01.2, Exhibit D, Table 3 for Criteria — Not typically required for Region 2

***Laboratory Control Sample (LCS) — Reference CLP SOMO01.2, Exhibit D, Table 2 for Criteria .

Final RI/FS Quality Assurance Project Plan
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QAPP Worksheet #12i
Measurement Performance Criteria Table

Matrix Soil/sediment
Analyticat Group TCL Aroclors (PCBs)
Concentration Level Low/Medium (pg/kg)
Sampling Procedure Analytical Data Quality Measurement Performance QC Sample and/or Activity QC Sample Assesses
Method/SOP Indicators (DQis) Criteria Used to Error for Sampling (S),
Assess Measurement Analytical (A) or both
Performance (S&A)
SOMO1.2 Precision "%RPD - see worksheet #28 Field Duplicate S&A
Refer to QAPP Worksheet | . . Accuracy No analyte > CRQL" Field Blank _ S&A
#21 : Precision %RPD ~ see worksheet #28 Field Duplicate; S&A
. MS/MSD* . _
Accuracy %R — see worksheet #28 < "™LCS; A
Also refer to QAPP MS/MSD**
Worksheet #23

*Reference EPA Region 2 SOP No. 36/Low/Medium Pesticide - Blank Type Criteria Table and refer to Worksheet 15 for the required quantitation limits.
**MS/MSD - Reference CLP SOM01.2, Exhibit D, Table 3 for Criteria — Not typically required for Region 2
***Laboratory Control Sample (LCS) — Reference CLP SOM01.2, Exhibit D, Table 2 for Criteria

Final RI/FS Quality Assurance Project Plan
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QAPP Worksheet #12j
Measurement Performance Criteria Table
Matrix’ Aqueous
Analytical Group TAL Metals, Hardness
Concentration Level ICP-AES (pg/L) )
Sampling Procedure Analytical Data Quality Measurement QC Sample and/or Activity Used | QC Sample Assesses Error
Method/SOP? Indicators Performance Criteria to ~ for Sampling (S), Analytical
(DQis) Assess Measurement (A) or both (S&A)
Performance
ILMO5.4 Precision <25% RPD* Field Duplicate S&A
Refer to QAPP Worksheet Accuracy No analyte > CRQL* Field Blank S&A
#21 Precision <20%RPD* | Duplicate Sample ** A
Also refer to QAPP Accuracy 75-125%; “** Matrix Spike A
WOrkSheet #23 80—120% LCSW***+ A

*Reference EPA Region 2 SOP No. HW-2, Revision 13/Evaluation of Metals Data for CLP - (mclude absolute difference criteria) and refer to Worksheet 15 for the required
quantitation limits.
"Reference EPA CLP ILM05.4, Exhibit D of ICP-AES for Duplicate Sample Criteria - (include absolute difference criteria)
»*Reference EPA CLP ILMOS. 4 Exhibit D of ICP-AES for Spike Sample Criteria
- **Reference EPA CLP ILMO05.4, Exhibit D of ICP-AES for aqueous Laboratory Control Sample (LCSW) Criteria w/exception of silver (Ag) and antimony (Sb)
Hardness results will be calculated by CDM using the TAL metals result.
Hardness = 2.497[Ca, mg/L] + 4.118[Mg, mg/L] = milligram equivalent CaCOy/L. (Standard Methods for Examination of Water and Wastewater. 19" Edition. 1995).

CDM

Final RI/FS Quality Assurance Project Plan

— - - = o - — Cagl e g ? = B - .




QAPP Worksheet #12k

Measurement Performance Criteria Table

Matrix

Aqueous

Analytical Group

TAL ~Total Mercury

Concentration Level

Cold Vapor Atomic Absorption (CVAA)
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Sampling Procedure Analyticail Data Quality Measurement QC Sample and/or QC Sample Assesses
Method/SOP Indicators (DQIs) Performance Activity Used to Error for Sampling (S),
Criteria Assess Measurement Analytical (A) or both
: Performance : (S&A)
ILM05.4 Precision <25% RPD* Field Duplicate S&A
Refer to QAPP Worksheet Accuracy No analyte > Field Blank S&A-
#21 CRrQL* .
Precision < 20% RPD* Duplicate Sample ** A
Also refer to Accuracy 75-125% *** Matrix Spike; A
QAPP
Worksheet #23 P

*Reference EPA Region 2 SOP No. HW-2, Revision 13/Evaluation of Metais Data for CLP - (include ébsolute difference criteria) and refer to Worksheet 15 for the required

quantitation limits.

**Reference EPA CLP ILM05.4, Exhibit D of ICP-MS for Duplicate Sample Criteria - - (include absolute difference criteria)
**Reference EPA CLP ILM05.4, Exhibit D of ICP-MS for Spike Sample Criteria

CcDM

Final RI/FS Quality Assurance Project Plan
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QAPP Worksheet #12I
Measurement Performance Criteria Table
Matrix Aqueous
Analtytical Group TAL ~Total Cyanide
Concentration Level Colorimeter or Spectrophotometer
Sampling Procedure Analytical Data Quality Measurement QC Sample and/or QC Sample Assesses .
Method/SOP Indicators Performance Activity Used to Error for Sampling (S),
(DQls) Criteria Assess Measurement Analytical (A) or both
Performance (S&A)
ILM05.4 Precision <25% RPD” Field Duplicate S&A
Refer to QAPP Worksheet Accuracy No analyte > Field Blank S&A
#21 CRQL* . )
Precision < 20% RPD* Duplicate Sample ** A
Accuracy 75-125% *** Matrix Spike A
Also refer to QAPP \
Worksheet #23

*Reference EPA Region 2 SOP No. HW-2, Revision 13/Evaluation of Metals Data for CLP- (include absolute difference criteria) and refer to Worksheet 15 for the required

"quantitation limits. _
-~ **Reference EPA CLP ILMO05.4, Exhibit D of ICP-MS for Duplicate Sample Criteria - (include absolute difference criteria)
***Reference EPA CLP ILM05.4, Exhibit D of ICP-MS for Spike Sample Criteria

Final RI/FS Quality Assurance Project Plan
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QAPP Worksheet #12m
Measurement Performance Criteria Table
Matrix Soil/sediment
Analytical Group TAL Metals
, Concentration Level ICP-AES (mg/kg)
Sémpling Procedure Analytical Data Quality Measurement QC Sample and/or Activity QC Sample Assesses
Method/SOP Indicators Performance Criteria Used to Error for Sampling (S),
(DQls) Assess Measurement Analytical (A) or both
Performance (S&A)
ILM05.4 Precision <75% RPD~ Field Duplicate S&A
Refer to QAPP Worksheet ,‘ Accuracy No analyte > CRQL* Field Blank . S&A
21 ’ Precision < 20% RPD* Duplicate Sample ** A
Also refer to QAPP Accuracy 75-125% e Matrix Splke, LCS* . A
Worksheet #23 . '

*Reference EPA Region 2 SOP No. HW-2, Revision 13/Evaluation of Metals Data for CLP - (include absolute difference criteria) and refer to Worksheet 15 for the required

quantitation limits.

**Reference EPA CLP ILMO05.4, Exhibit D of ICP-AES for Duplicate Sample Criteria

***Reference EPA CLP ILM05.4, Exhibit D of ICP-AES for Spike Sample Criteria

****Reference EPA CLP ILM05.4, Exhibit D of ICP-AES for solid Laboratory Control Sample (LCS) Note: Control Limits established by EPA for LCS

Final RI/FS Qua/iiy Assurance Project Plan
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QAPP Worksheet #12n
Measurement Performance Criteria Table
Matrix Tissue
Analytical Group TAL Metals
Concentration Level ICP-AES‘(mg/kg)
Sampling Procedure Analytical Data Quality Measurement QC Sample and/or Activity QC Sample Assesses
Method/SOP Indicators Performance Criteria Usedto Error for Sampling (S),
(DQls) Assess Measurement Analytical (A) or both
- ’ ' . Performance : (S&A)
. ILMO5.4 Precision <75% RPD* Field Duplicate . S&A
Refer to QAPP Worksheet Accuracy No analyte > CRQL* Field Blank S&A
#21 Precision < 20% RPD* Duplicate Sample ** A
Also refer to QAPP Accuracy 75-125% *** Matrix Spike; LCS**** CA
Worksheet #23 )

*Reference EPA Region 2 SOP No. HW-2, Revision 13/Evaluation of Metals Data for CLP - (include absolute difference criteria) and refer to Worksheet 15 for the required

quantitation limits.
**Reference EPA CLP ILMOS 4, Exhibit D of ICP-AES for Duplicate Sample Criteria

! . ***Reference EPA CLP ILM05.4, Exhibit D of ICP-AES for Spike Sample Criteria : )
****Reference EPA CLP ILMOS5. 4 Exhibit D of ICP-AES for solid Laboratory Control Sample (LCS) Note: Control Limits establlshed by EPA for LCS

Final RI/FS Quality Assurance Pro;ect Plan




Raritan Bay Slag Site
Revision: 0

October 29, 2010
Page 38 of 208

QAPP Worksheet #120
Measurement Performance Criteria Table
Matrix Soil/sediment
Analytical Group . TAL ~Total Mercury -
Concentration Level Cold Vapor Atomic Absorption (CVAA)
Sampling Procedure : Analytical Data Quality Measurement QC Sample and/or QC Sample
. Method/SOP Indicators (DQls) Performance Activity Used to Assesses Error for
Criteria ' Assess Measurement Sampling (S),
Performance Analytical (A) or
both (S&A)
. ILMO05.4 Precision <75% RPD* Field Duplicate S&A
Refer to QAPP Worksheet ) Accuracy No analyte > Field Blank _ S &A
#21 *  cRaL*
Precision < 20% RPD* Duplicate Sample ** A
Also refer to QAPP Accuracy 75-125% *** Matrix Spike; A
Worksheet #23 LCS***

*Reference EPA Region 2 SOP No. HW-2, Rewsnon 13/Evaluation of Metals Data for CLP - (include absolute difference criteria) and refer to Worksheet 15 for the required

quantitation limits.
**Reference EPA CLP ILM05.4, Exhibit D of ICP AES for Duplicate Sample Criteria
**Reference EPA CLP ILMO05.4, Exhibit D of ICP-AES for Spike Sample Criteria****Reference EPA CLP ILM05.4, Exhibit D of ICP-AES for solid Laboratory Control Sample

(LCS) Note: Contro! Limits established by EPA for LCS

" Final RI/FS Quality Assurance Project Plan
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QAPP Worksheet #12p
Measurement Performance Criteria Table
Matrix Tissue
Analytical Group . | TAL ~Total Mercury and Cyanide
Concentration Level Cold Vapor Atomic Absorption (CVAA)
Sampling Procedure Analytical Data Quality Measurement - QC Sample and/or QC Sample
Method/SOP Indicators (DQls) Performance Activity Used to Assesses Error for
Criteria Assess Measurement -Sampling (S),
Performance Analytical (A) or
both (S&A)
ILMO05.4 Precision <75% RPD* Field Duplicate ; S&A
- Refer to QAPP Worksheet : ' Accuracy No analyte > Field Blank . .S&A
#21 CRQL* i
Precision < 20% RPD* Duplicate Sample ** A
Also refer to QAPP $35% RPD for :
Worksheet #23 cyanide ,
Accuracy 75-125% *** Matrix Spike; A
] LCS“’"

*Reference EPA Region 2 SOP No. HW-2, Revision 13/Evaluation of Metals Data for CLP — (include absolute difference criteria) and refer to Worksheet 15 for the required

quantitation limits. -
**Reference EPA CLP ILM05.4, Exhibit D of ICP-AES for Duplicate Sample Criteria
***Reference EPA CLP ILMO05. 4 Exhibit D of ICP-AES for Spike Sample Cntena'“*Reference EPA CLP ILM05 .4, Exhibit D of ICP-AES for solid Laboratory Control Sample

(LCS) Note: Control Limits estabhshed by EPA for LCS .

Final RI/FS Quality Assurance Project Plan
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QAPP Worksheet #12q
Measurement Performance Criteria Table

Matrix

Aqueous

Analytical Group

Wet Chemistry

‘Concentration Level

lon Chromatography

-
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'Sampling Procedure Analytical Data Quality Measurement QC Sample and/or Activity QC Sample Assesses
Method/SOP Indicators Performance Used to Error for Sampling (S),
(DQls) Criteria Assess Measurement Analytical (A} or both
_ Performance (S&A)
Chioride Precision <25% RPD’ Field Duplicate S&A
ABS = 5xQL
Refer to QAPP by
Worksheet #21 EPA 300 Accuracy No analyte > QL* Field Blank S&A
Also refer to QAPP Accuracy < 10 degrees Celsius Temperature Blank S
Worksheet #23 Precision < 40% RPD® Duplicate Sample A
Sensitivity Detection limits meet Method Blank VA
project goals
No analyte > QL*
Accuracy 80-120%; Laboratory Fortified Blank; A
75-125%; Matrix Spike;
90-110% recovery Calibration Standard Verification
Completeness 2 90% Data Assessment S&A
Comparability Similar Units (mg/L) Data Review S&A

s RPDs (relative percent difference) will be determined for all detected results. The absolute difference (ABS) will be calculated for all results failing the RPD where only one

.result is detected; or one or both results are reported below the quantitation timit (QL).

*Refer to Worksheet 15 for the required quantitation limits and D for DESA's limits.

Final RI/FS Quality Assurance Project Plan
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QAPP Worksheet #12r
Measurement Performance Criteria Table

Matrix . . Aqueous
Analytical Group Wet Chemistry
Concentration Level | Colorimetry; Spectrophotometry ]
Sampling Procedure | Analytical Method/SOP Data Quality Measurement QC Sample and/or QC Sample Assesses
Indicators Performance Criteria Activity Used to Error for Sampling (S),
{DQls) Assess Measurement Analytical (A) or both
] Performance (S&A)
Alkalinity Precision < 25% RPD’ Field Duplicate S&A
. ABS < 5xQL
Ammonia .
Refer to QAPP ) Accuracy No analyte > QL* Field Blank S&A
Worksheet #21 Nitrate
Sulfate Accuracy < 10 degrees Celsius Temperature Blank S
Sulfide Precision < 40% RPD® Duplicate Sample A
Total Kjeldaht Nitrogen Sensitivity Detection limits meet Method Blank A
(TKN) project goals
Hexavalent Chromium No analyte > QL*
Accuracy 75-125%; Matrix Spike; A
Also refer to QAPP 80-120% recovery LCS
Worksheet #23 : : i
Completeness 2 90% Data Assessment S&A
Comparability Similar Units (mg/L) Data Review S&A

* RPDs (relative percent difference) will be determined for all detected results. The absolute difference (ABS) will be calculated for all results faiting the RPD; where only one

result is detected; or one or both results are reported below the quantitation limit (QL).

*Refer to Worksheet 15 for the required quantitation limits and Appendix D for DESA's limits.

Final RI/FS Quality Assurance Project Plan
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QAPP Worksheet #12s
Measurement Performance Criteria Table

Agqueous
Wet Chemistry

Matrix
Analytical Group

Concentration Level Titration or potentiometer
Sampling Procedure Analytiéal Method/SOP | Data Quality Measurement QC Sample and/or QC Sample Assesses
Indicators |. Performance Criteria Activity Used to Error for Sampling (S),
(DQis) Assess Measurement Analytical (A) or both
Performance (S&A)
Precision <25% RPD® Field- Duplicate S&A
; Alkalinity ABS < 5xQL Py
Refer to QAPP ; y Accuracy No analyte-> QL* Field Blank S&A
Worksheet #21 Method 310.2 ) :
Accuracy < 10 degrees Celsius Temperature Blank S
Precision $40% RPD® Duplicate Sample A
Al fer to QAPP . =
Sso:ifl:egtgzg Sensitivity Detection limits meet Method Blank A
project goals
No analyte > QL*
Accuracy . 80-120 % recovery LCS A
Completeness 2 90% Data Assessment S&A
Comparability Similar Units (mg/L) Data Review S&A

® RPDs (relative percent difference) will be determined for all detected resuits. The absolute difference {ABS) will be calcufated for all results failing the RPD; where only one
result is detected; or one or both results are reported below the quantitation limit (QL).

“Refer to Worksheet 15 for the required quantitation limits and Appendix D for DESA's limits.

Final RI/FS Quality Assurance Project Plan
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QAPP Worksheet #12t
Measurement Performance Criteria Table
Matrix Agueous ~—
Analytical Group Wet Chemistry
Concentration Level Gravimetry
Sampling Procedure Analytical Data Quality Measurement QC Sample and/or Activity QC Sample Assesses
Method/SOP? Indicators Performance Criteria Used to Error for Sampling (S),
{DQls) Assess Measurement Analytical (A) or both
. Performance (S&A)
Total Suspended Precision < ;g% ?PCI)D: Field Duplicate S&A
) > <
Refer to QAPP Sofids ABS = 5xQL ‘
Worksheet #21 SM2540D Accuracy No analyte > QL Field Blank S&A
Accuracy < 10 degrees Celsius Temperature Blank S
"Also refer to QAPP Precision £40% RPD’ " Duplicate Sample A
Worksheet #23 Sensitivity No analyte > QL* Method Blank A
Accuracy 80-120% recovery LCS A
Completeness 2 90% Data Assessment S&A
Comparability Similar Units (mg/L) "Data Review S&A

2 DESA worksheet in Appendix D and DESA's SOP contain the analytical criteria. .
* RPDs (relative percent difference) will be determined for all detected resuits. The absolute difference (ABS) will be calcutated for all results failing the RPD; where only one
result is detected; or one or both results are reported below the quantitation limit (QL). .

*Refer to Worksheet 15 for the required quantitation limits.

Final RI/FS Quality Assurance Project Plan
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QAPP Worksheet #12u
Measurement Performance Criteria Table

Matrix

Soil/sediment

Analytical Group

Total Organic Carbon

Concentration Level

Organic Carbon Analyzer
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Sampling Procedure Analytical Data Quality Measurement QC Sample and/or QC Sample Assesses Error for
Method/SOP? Indicators (DQls) Performance Criteria Activity Used to Sampling (S), Analytical (A) or
Assess Measurement both (S&A)
Performance -
Precision <75% RPD? Field Duplicate S&A
ABS < 5xQL*
Refer to QAPP Worksheet Lloyd Kahn Accuracy 80-120% Mid Range calibration
#21 75-125% verification standard;
Near detection Limit
. Standard
Also refer to Precision <75% RPD’ Duplicate Sample A
w°r|2/|::; #23 Accuracy < 3xStandard deviation Quadruplicate analysis-
Accuracy 41 6 degrees Celsius Temperature Blank S
Completeness 2 90% Data Assessment S&A

2 A subcontract laboratory will be utilized, the laboratory will provide the SOP as part of the procurement.

3 RPDs (relative percent difference) will be determined for all detected results. The absolute difference (ABS) will be calculated for all results failing the RPD; where only one
result is detected; or one or both results are reported below the quantitation limit (QL).
*Refer to Worksheet 15 for the required quantitation limits.

Final RI/FS Quality Assurance Project Plan
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QAPP Worksheet #12v
Measurement Performance Criteria Table
Matrix . Soil/Sediment
Analytical Group pH
Concentration Level 0-12
Sampling Procedure Analytical Data Quality Measurement QC Sample and/or .| QC Sample Assesses Error for
Method/SOP? Indicators Performance Criteria ’ Activity Used to Sampling (S), Analytical (A) or
(DQls) . Assess Measurement both (S&A)
. Performance
Refer to QAPP Worksheet | SW-846, 9045D | .  Precision < 75% RPD’ Field Duplicate S&A
#21 ABS s 5xQL*
Precision - < 75% RPD® Duplicate Sample A
Also refer to
QAPP Accuracy 1 0.05 pH units Standard buffer solution A
Worksheet #23 .
Completeness 2 90% - Data Assessment S&A

% A subcontract laboratory will be utilized, the laboratory will provide the SOP as part of the procurement.

® RPDs (relative percent difference) will be determined for all detected results. The absolute difference (ABS) will be calculated for all results failing the RPD; where only one
result is detected; or one or both resuits are reported below the quantitation limit (QL).
*Refer to Worksheet 15 for the required quantitation limits.

Final RI/FS Quality Assurance Project Plan
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QAPP Worksheet #12w '
Measurement Performance Criteria Table
Matrix ' Soil/Sediment
Analytical Group Grain size
Concentration Level Hydrometer . N
Sampling Procedure Analytical Data Quality Measurement QC Sample andlor | QC Sample Assesses Error for
Method/SOP? Indicators (DQIs) Performance Criteria Activity Used to Sampling (8), Analytical (A) or
Assess Measurement both (S&A)
Performance
ASTMD421-85& |  Precision <75% RPD: * Field Duplicate S&A
N | . S *
Refer to QAPP Worksheet D422-63. : ABS = 5xQ : :
#21 : Also refer to Precision - -+ . 275% RPD Duplicate Sample A
o QAPP : - . .
Worksheet #23

2 A subcontract laboratory will be utilized, the laboratory will provide the SOP as part of the procurement.
*RPDs (relative percent difference) will be determined for all detected results. The absolute difference (ABS) W|Il be calculated for all results failing the RPD; where only one
result is detected; or one or both results are reported below the quantitation timit (QL).
*Refer to Worksheet 15 for the required quantitation limits.
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' QAPP Worksheet #12x '
Measurement Performance Criteria Table
Matrix Soil/Sediment
Analytical Group Hexavalent Chromium
Concentration Level Colorimeter or Spectrophotometer
Sampling Procédure Analytical Data Quality Measurement QC Sample and/or QC Sample Assesses Error for
Method/SOP? Indicators (DQls) Performance Criteria Activity Used to Sampling (S), Analytical (A) or
Assess Measurement both (S&A)
Performance
_ Precision <75% RPD® Field Duplicate S&A
. ABS < *
Refer to QAPP Worksheet | SW-846 3060A BS=5QL” . ,
#21 and 7198A Accuracy No analyte > QL Field Blank S&A
Precision <75% RPD Duplicate Sample A
Accuracy 75-125%,; Matrix Spike; A
80-120% recovery ~ LCS
Sensitivity Detection limits meet Method Blank A
project goals -~ : )
No analyte > QL*
Also refer to analyte > Q
QAPP Accuracy 41 6 degrees Celsius Temperature Blank S
Worksheet #23 Completeness 2 90% Data Assessment S&A
Comparability Similar Units (mg/L) Data Review S&A

A subcontract laboratory will be utilized; the laboratory will provide the SOP as part of the procurement.
*RPDs (relative percent difference) will be determined for aii detected results. The absolute difference (ABS) will be calculated for ali results failing the RPD; where only one
result is detected; or one or both results are reported below the quantitation llmlt (QL).
*Refer to Worksheet 15 for the required quantitation limits.
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QAPP Worksheet #12y
Measurement Performance Criteria Table
Matrix Sediment ;
Analytical Group / Geochronology - Cs-137 and Be-7
Concentration Level Gamma Spectroscopy )
Sampling Procedure’ Analytical Data Quality Measurement QC Sample and/aor QC Sample Assesses Error for
Method/SOP Indicators (DQls) Performance Criteria Activity Used to Sampling (S), Analytical (A) or
Assess Measurement both (S&A) 4
Performance
Awaiting 78D Precision TBD Field Duplicate S&A
information from Accuracy _ Field Blank S&A
the laboratory Precision ’ Duplicate Sample - A
Accuracy Matrix Spike; A
LCS
Sensitivity Method Blank A
Accuracy Temperature Blank S
Completeness Data Assessment : S&A
Comparability Data Review S&A

- T8D = To be determined
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QAPP Worksheet #12z

Measurement Performance Criteria Table
Matrix Aqueous
Analytical Group Wet Chemistry Field Test Kits
Concentration Level HACH Test Kits
Sampling Procedure Analytical Data Quality Measurement QC Sample and/or QC Sample Assesses
: Method/SOP Indicators Performance Criteria Activity Used to Error for Sampling (S),
(DQis) Assess Measurement Analytical (A) or both
Performance (S&A)
Ferrous Iron Precision <50% RPD’ Field Duplicate S&A
Refer to QAPP HACH Method 8146 Precision < 50% RPD for samples | Confirmatory versus Field A
Worksheet #21 - Screening Sample
Accuracy 80-120% recovery LCS A
. A'\s,fl’orrig ;;%’2\; P Sensitivity Detection limits meet Method Blank A
project goals
No Analyte> QL
Completeness 2 90% Data Assessment S&A
Comparability Similar Units (mg/L) Data Review S&A

* RPDs (relative percent difference) will be determined for all detected results.
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QAPP Worksheet #12aa !
Measurement Performance Criteria Table
Matrix Soil/Sediment
Analytical Group Arsenic and Lead
Concentration Level In Vitro Assay/Electron Microprobe
Sampling Procedure Analytical Data Quality Measurement QC Sample and/or QC Sample Assesses
Method/SOP*? Indicators Performance Criteria Activity Used to Error for Sampling (S),
’ (DQls) Assess Measurement Analytical (A) or both
Performance : (S&A)
In Vitro Precision $50% RPD® | Field Duplicate S&A
Refer to QAPP Bioaccessibility Precision <10% RPD Control Soil Sample ‘ A
Worksheet #21 Geochemical ; ; - -
Speciation Accuracy 75-125% recovery Matrix Spike; - A
EPA Method ) 85-115% recovery LCSW A
9200.1-86 '
Sensitivity <5 pglL lead Bottle Blank A
Also refer to QAPP L 4
Worksheet #23 Arsenic - TDB

' Source: U.S. Environmental Protection Agency (EPA). 2008. Standard Operating Procedure for an In Vitro Bioaccessibility Assay for Lead in Soil.
EPA 9200.1-86. November. T )
If @ subcontract laboratory is utilized, the Iaboratory will provide the SOP as part of the procurement.

*RPDs (relative percent difference) will be determined for all detected results.

“To be determined when laboratory subcontract is finalized
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QAPP Worksheet #12ab ,
Measurement Performance Criteria Table
Matrix Tissue
Analytical Group Lipids
Concentration Level | N/A -
Sampling Procedure Analytical Data Quality Measurement QC Sample and/or, QC Sample Assesses
Method/SOP'? Indicators (DQIs) Performance Criteria Activity Used to Error for Sampling (S),
Assess Measurement Analytical (A) or both
Performance (S&A)
Precision RPD’ < 40% if Field duplicates S&A
Ref PP SM25408B or - concentration 25 CRQL*
we i’ ;0 Qf; o equivalent Accuracy/Bias 75-125 %R or Certified Reference A
orkshee Per iaboratory SOP Material
Using the Bligh Dyer | Precision RPD < 20%° Lab Duplicate . A
extraction procedure | Accuracy/ <10 degrees Celsius (DV) | Temperature Blank checks S&A
Representativeness or equivalent
Comparability Comparable units, and Evaluated during DQA S&A
methods :
Also refer to QAPP  "Completeness 2 90% Evaluated during DQA S&A
Worksheet #23 ¢ g
Accuracy Per laboratory SOP Balance calibration A

" Bligh,E.G. and Dyer,W.J. 1959. A rapid method for total lipid extraction and purification.

Can.J.Biochem.Physiol. 37:911-917.

?If a subcontract laboratory is utilized, the laboratory will provide the SOP . as part of the procurement.
% RPDs (relative percent difference) will be determined for all detected results.
*Refer to Worksheet 15 for the required quantitation limits.
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QAPP Worksheet #12ac
Measurement Performance Criteria Table
Matrix ; Aqueous N
Analytical Group In-field Measurements
Concentration Level Low
Sampling Procedure’ Analytical Data Quality Measurement QC Sample and/or QC Sample Assesses Error for
Method/SOP Indicators (DQIs) Performance Criteria* Activity Used to - Sampling (S), Analytical (A) or
’ Assess Measurement both (S&A)
Performance
: _ +0.1 pH (standard units) S&A
1Re.fer to QAPP Manufacturer’s Representativeness ©+3% Conductivity (uSiemens) S&A
Worksheet #21 Instruction 10 mv ; Redox potential (Eh) S&A
~manuals L
(millivolts)
+10% Turbidity S&A
t10% Dissolved Oxygen S&A
Flow rate Field monitored - rate as S&A
’ determined in
project-specific QAPP

*Measurement Performance Criteria (MPC) are project specific. The MPC is expected to be between these values.

' m
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Secondary Data

Data Source
(Originating Organization,
Report Title, and Date)

Data Generator(s)
(Originating Org., Data
Types, Data Generation/
Collection Dates)

How Data Will Be Used

Limitations on Data Use

Previous investigation
sampling results

Chemical Assessment Report,
Characterization of Slag/Waste
Material, Fate and Transport of
Contaminants, and
Biomonitoring of
Contaminants.

Lockheed Martin, June 2009

Trip Report: Raritan Bay
Sediment Sampling

Lockheed Martin, August
2009

Technical Memorandum,
Geophysical Survey for Raritan
Bay Slag Site.

Lockheed Martin, July 2009

Summary Letter Report, Phase
Il, Raritan Bay Slag, Old Bridge
and Sayreville, New Jersey.

Weston Solutions, Inc.,
January 2009

Sumrhary Letter Report, Phase
| I, Raritan Bay Slag, Old Bridge

and Sayreville, New Jersey.

Weston Solutions, Inc., June
2009

Test Excavation Data
Summary Report

CDM, August 2010

- Summarize the available
historical data

- Perform a preliminary
evaluation of the quality of
existing data and its
suitability for use.

- Determining gaps in the
existing data in order to
define the nature and extent
of contamination.

-Support the delineation of
the nature and extent of the

"{ contamination for the Rl and

support the FS and risk

‘| assessments.

-Propose data collection
activities to address the data

gaps.

Data generated by these investigations are
usable for the RI/FS planning and
assessments since the data have been
validated and assessed appropriately.
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QAPP Worksheet #14
Summary of Project Tasks

Project Tasks: ‘ :
The major elements of the field investigation to be conducted in the 4 sectors identified in the Work Plan and in Worksheet #10 of this QAPP as the

Seawall Sector, the Jetty Sector, the Margaret's Creek Sector, and Area 10 for background sampling include:

Sampling and analysis to determine statistically significant background concentrations of contaminants
Sampling and analysis of sediments and soils

Sampling and analysis of surface water

Sampling and analysis of groundwater

Sampling and analysis of tissues

Sampling Tasks:

Environmental sampling will be conducted to supplement the existing data set and delineate the horizontal and vertical extent of contamination at the
site in order to address the data gaps identified during the Data Gap Evaluation. Environmental sampling will be conducted subsequent to the
topographic and bathymetric surveys, the current and sediment transport profiles (all covered under a previous QAPP for the site), and the
groundwater-surface water interactions study. Details regarding the media sampled, the number of locations per medium, the sampling depth
intervals, sample rationale, and laboratory analysis are provided in Table 1. The location, depth or media classification of samples may be revised
based on the results of the early Rl investigation (currently in progress) including the results of the bathymetry, topography, current and sediment
transport profiles, and the groundwater-surface water interactions study. The revised table will be added to the Final RI/FS QAPP via a field change
notification (FCN) or addenda, as appropriate.
. S

Tidal stage will be recorded in field logbooks during all sampling activities. It is anticipated that sampiing locations will be readily accessible by boat
or foot and will be reconnoitered prior to conducting sampling activities. Sampling locations are in upland, beach, and tidal areas. The Seawall and
Jetty sectors may be impacted by slag materials. Margaret's Creek Sector may be impacted by unknown contamination.

Sediment Sampling

s Sediment sampling will be conducted in the Seawall Sector and all Areas in the Jetty and Margaret's Creek Sectors (Figures 4 to 6).

w  Sediment samples will be collected by subcontractor with a vessel-mounted vibracore sampler in inundated areas and a platform-mounted
vibracore sampler in non-inundated areas.

® Surface and subsurface sediment samples will be collected from cores recovered by the drilling subcontractor. Subsurface sediment samples
will be collected from intervals between 24 and 48 inches below the ground surface (bgs). :

m  Extended depth sediment samples will be collected from intervals between 48 and 72 inches bgs.

m  Sediment sample collection procedures are described in Worksheet #17d.

Final RI/FS Quality Assurance Project Plan



Raritan Bay Slag Site
Revision: 0

October 29, 2010
Page 55 of 208

QAPP Worksheet #14

o _ ' Summary of Project Tasks \

Soil Sampling

m  Soil sampling will be conducted at all sectors (Flgures 4 to 6).

s Surface soil samples will be collected by hand or with a hand-held push-corer from the ground surface to 12 (for ERA) or 24 (for HHRA) inches
bgs.

& Subsurface soil samples will be collected from direct push technology (DPT) soil cores recovered by the drilling subcontractor. Subsurface soil
samples to be collected from intervals between 24 and 48 inches bgs.

m  Extended depth soil samples will be collected from intervals between 48 and 72 inches bgs.

m  Soil sample collection procedures are described in Worksheet #17e.

Surface Water Sampling
m  Surface water sampling will be conducted in the Seawall Sector and all Areas in the Jetty and Margaret's Creek Sectors (Figures 4 to 6). Surface

water samples in Seawall and Jetty Sectors will be collected from Raritan Bay. Surface water samples in Margaret s Creek Sector will be
collected from Margaret's Creek and associated wetlands.

m  Surface water quality parameters will be collected prior to sampling: dissolved oxygen (DO), pH, temperature, salinity, turbidity, specrfrc
conductance (SpC), and oxidation reduction potential (ORP). v

m  Sampling will be conducted while wading or from a boat (shallow draft for Margaret s Creek Sector).

m  Surface water grab samples will be collected as close to the sediment surface as possible but sufficiently above it so as to minimize capture of
sediment in the sample.

m  Surface water sample collection procedures are described in Worksheet #17c¢. -

Groundwater Sampling ‘

s Groundwater sampling will be conducted at 22 new and 3 existing monrtorlng wells (Figure 9)

= Groundwater will be purged with a Grundfos Redi-Flo2 submersible pump in accordance with the procedures outlined in “Groundwater Sampling
SOP for Raritan Bay Slag Site (Appendix C).

®m  Groundwater purging and sample collection procedures are described in Worksheet #17f.

Geochronology Sampling ‘
m  Geochronology sampling will be conducted in wetlands of Margaret’'s Creek Sector if environmental sampling results indicate that contamination

may warrant remedial action, depositional zones in the wetlands are identified, and evidence of filling actrvmes or disturbance in the core sample

location has not been found or suspected.
& A subcontractor will coflect sediment cores with a vessel-mounted vibracore sampler in inundated areas and a platform-mounted vrbracore

sampler in non-inundated areas.
m  Cores will be sealed for shipment to the laboratory.
®m  Geochronology sampling will be conducted at known depositional zones at 3 different areas in Area 9 that are both contaminated and

depositional.
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, QAPP Worksheet #14
i . Summary of Project Tasks

m Ateach of the 3 locations, 3 cores will be collected from the top meter of sediments: 2 cores for laboratory analysxs 1 core for follow-up analyses
— (total 9 cores).

Biota Sampling

Biota Sample collection procedures are described in Worksheet #17g.

Fish

m_ Collect approximately 10 samples of the of representative ﬁsh species at the site (possibly summer flounder (i.e., fluke), striped bass, bluefish,
cunner, black sea bass, or sea robin) from the Raritan Bay and intertidal zones of the Seawall and Jetty Sectors in Areas 1, 2, 5, and 6 adjacent
to the site and Cheesequake Creek jetty area. Sufficient mass will be collected to achieve analytlcal volume of 40 grams requirements for each
sample.

= Fish will be.collected using common fish collection methods (trawling, gill nets, or hook and line, as appropriate). A scientific collection permit wiII
be obtained from the New Jersey Department of Environmental Protection (NJDEP) for collection of the fish species listed above.

m  Each fish sample will be a composite of five (if possible) individuals of a single species. The fish will be taxonomically |dentaf|ed and the weight
and length of each individual will be recorded..

m  Fish will be filleted, and fillets will be weighed and composited to achieve analytical volume requirements for each sample. Samples will be
homogenized at the laboratory and a representative aliquot will be obtained for analysis.

m Filets will be frozen with dry ice and shipped to the laboratory for analysis.

Clams or Mussels

m  Collect approximately 10 samples of hard clams (or mussels if the habitats are not suitable for clams) from the intertidal zone: 10 samples from
Areas 1, 2, 5, and 6, and from the Cheesequake western jetty. Sufficient clams or mussels will be collected to achieve analytical volume
requirements.

m  Clams will be collected using a clam rake.

®m As a goal, each sample will consist of ten individual clams, however, depending on availability, samples may consist of fewer individuals.

a  Individual clams or mussels will be shucked, and the flesh and liquor will be composuted by area, to the extent practtcal Shells will be discarded.

Blue Crab

m  Collect approximately 20 samples of crab tissue: 10 samples of crab muscle tissue and 10 samples of crab hepatopancreas tissue. Samples wil!
be collected from Areas 1, 2, 5, and 6, and the western jetty. Samples will be collected from two locations within each area. As a goal, each
sample will consist of a composite of tissue from five individuals. However, based on availability, fewer individuals may constitute a sample
provided that sample mass requirements can be met.

{lm Crabs will be collected using standard recreational or commercial baited crab traps. Long-handled dip nets may also be used where appropriate

such as along the western jetty or if crabs are visually located. Individuals will be placed in ziplock bags identifying the area of collection, and

held on dry ice in a cooler for transport to a centra! processing area. Crabs will be dissected at the laboratory to isolate the muscle tissue and

hepatopancreas tissue for analysis. Dissection will be done on frozen crabs to minimize cross-contamination between the muscle and

hepatopancreas tissues. Each tissue will be homogenized prior to analysis. : .
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Summary of Project Tasks

Bioavailability and Electron Microprobe Sampling
s Sediment and soil sampies wili be collected from the following four areas (Figure 8)
o Upland sections of Areas 2, 5, and 6
o Intertidal sections of Areas 2, 5, and 6
o Area3
o Upland section of Area 9
= 10 sediment and soil samples from each area (total 40 samples) to be collected from 0 to 24 inches bgs.
m  Approximately 50 grams of sample will be collected from each sampling location.
= Bioavailability and electron microprobe sample collection procedures are described in Worksheets #17d and e.

Technical Review Workgroup (TRW) Sampling

®»  Soil samples will be collected from the following four areas (Flgure 3):
o Area 2 (33 samples)
o Area 3 (3 samples)
o Areab5 (114 samples)
o Area 6 (135 samples)

= Sampling will be conducted in accordance with the Lead-Contaminated Residential Sites Handbook (EPA 2003), prepared by the EPA Technical
Review Workgroup for Metals and Asbestos Lead Sites (TRW).

®»  5-point composite samples will be collected from Vi-acre sections. The locations of the centerpoints of these samples are depicted in attached
Figure 3. The four surrounding points will be within 50 feet of the sample’s respective centerpoint.

s Samples will be collected from 0 to 2 inches bgs.

Samples will be sieved by the laboratory, so adequate volume WI|| be collected to achieve sample volume requirements.

8 TRW sample collection procedures are described in Worksheet #17d.

Background Sampling

s Background sampling will be conducted in Area 10, the Background Sector (Figure 7).

m  Soil samples will be collected from the following three areas:
o 10 locations above the mean high tide line

o 10 locations in the intertidal zone above Spring Tide low tide line and below mean high tide line
o 10 locations above the Spring Tide low tide line :

B Sediment samples will be collected from the following four areas:
o 10 locations in the intertidal zone above Spring Tide low tide line and below mean high tide line
o 10 locations above the Spring Tide low tide line
o 10 locations in organic sediments in Margaret's Creek wetlands (depth to be evaluated in field but is anticipated to be 0'to 6 inches bgs)
o 10 locations in inorganic sediments in Margaret’s Creek wetlands (depth to be evaluated in the field)

-

Ve

CDM

Final RI/FS Quality Assurance Project Plan




Ty

. €

Raritan Bay Slag Site
Revision: 0

October 29, 2010
Page 58 of 208

QAPP Worksheet #14
~ » _ ' Summary of Project Tasks

10 surface water samples collected as close to the sediment surface as possible but sufficiently above it so as to minimize capture of sediment in

the sample.
u  One upgradient groundwater sample Wl|| be collected at a location to be determined during an on-site reconnaissance (Figure 9).

m Background sample collection procedures are described in Worksheets #17c, d, e, and f.

Analysis Tasks: See Worksheets #11 and 20. ‘Analysis will be perforpmed by EPA and subcontract laboratory(ies) as required. Crabs will be
dissected by the laboratory to separate muscle tissues and hepatopancreas. Fish and clams will be homogenized and extracted prior to analysis.

Quality Control Tasks: See Worksheet #20 for Field QA/QC samples and Worksheet #28 for specific method QA/QC requirements.

Secondary Data: ' >
Secondary data listed in Worksheet #13 have been reviewed and used to plan sample locations.

‘Data Management Tasks:”
Analytlcal data will be imported into the EQuIS database after validation. Field measurements will also be added to the database.

Form | data will be e-mailed or faxed to CDM within the specified turn-around-time.

All final faboratory data will be submitted to CDM in electronic format consistent with CLP deliverables. The ASC will review all analytical data.
Hard copies of analytical data received by CDM will be archived in the project file.

Electronic data will be uploaded into the CDM database system.

Electronic data will be consistent with EPA Region 2 requirements for electronic data deliverable (EDDs)

Electronic analytical data will be archived on CDs and copies of CDs will be forwarded to USACE and EPA.

At the end of the project all data in the database will be provided to EPA. The data deliverable will meet EPA Region 2 electronic data deliverable o

(EDD) requirements.

CDM'’s FTL is responsible for tracking samples from the point of field collection to submittal for laboratory analysis and the subsequent data validation
and data management efforts. The sample handling and custody requirements, including field logs and generation of sample paperwork, sample
labels and custody seals (TSOP 1-2) discussed in Worksheets #26 and #27, will be followed. Trip reports discussed in Worksheet #34 will be
prepared by the FTL and reviewed and submitted by the ASC within 7 days of sampiing completion. Worksheet #34 further addresses trip reports.
The laboratory QA requirements including laboratory audits and contract compliance screening will be followed according to procedures described
below and in Worksheet #23. Routine analytical services (RAS) data and non-RAS data will be validated by DESA or EPA; EPA will be responsible
for tracking and maintaining custody of the laboratory data packages through the data validation process. Data validation will be conducted in
accordance with the procedures described in Worksheets #35 and #36 of this QAPP. Once the data is validated, it will be input into CDM’s database.
FORMS Ii Lite, a project-specific electronic spreadsheet will be developed for sample tracking purposes prior to field activities. The tracking system
will be initiated in the field during sample collection and will be updated during the sample analysis and data validation phases. The data will be

Final RI/FS Quality Assurance Project Plan




Raritan Bay Slag Site
Revision: 0

October 29, 2010
Page 59 of 208

QAPP Worksheet #14
Summary of Project Tasks

entered by project staff and then checked by the ASC for accuracy This tracking system will ensure that no data is lost during the data management
process. .

The following information is recorded in the tracking system
Sample Number
I. . Area of Concern

il Sample Matrix .
.  SDG Number

IV.  CLP Case No.

V. CLP No.

VI.  Analytical Parameter

Vil.  Collection Date

VIIl.  Shipment Date

IX. Date Received from Lab

X.  Date Submitted for Data Validation

Xl. - Name of Data Validator

Xil.  Date of Data Validation Completion

XHI. Database Entry Date

XIV. Database QC Date

XV. Comments (i.e., MS/D designation, duplicate samples).

Analytical data collected during the field effort will be entered into an EQuIS database management system. This management system will include
location and environmental data. The database management system will provide data storage, retrieval, and analytical capabilities. The system will
be able to meet a full range of site and media sampling requirements since it will be able to interface with a variety of spreadsheet, word processing,

statistical, and graphics software packages.

4

To facilitate the use of the database, CDM will provide the laboratories with a detailed format specification for the delivery of analytical data in an
EDD. Once itis uploaded into the database, validated analytical data will be organized, formatted, and input into the database for use in the data
evaluation phase. ‘A 100 percent QC check will be performed to ensure accuracy of all hand-entered data (i. e, data qualifiers added by CDM

validators on subcontract laboratory data, sample field notations).

Data tables that compare the resuits of the various phases of sampling efforts will be prepared and evaluated. Data will be evaluated to determine the
extent of contamination and will be evaluated against the project specific objectives listed in Worksheet #11. Analytical data results will interface with
graphics packages to illustrate contaminants detected. As a QC check, reports, tables, and graphical figures will be compared to the sample tracking
system for errors and omissions. A data usability assessment will be prepared prior to use and reporting of the data in measurement reports. CDM
will provide EPA with final analytical data on electronic media. :
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Data management will utilize personal computers (PC), local area networks (LAN), and electronic communications (ex: the World Wide Web) to
support the database management system software. CDM will set up PC stations on which the database management system and commercial
software will run in compliance with those software licensing requirements. CDM will take reasonable care to protect the data and will perform
periodic backups to prevent wholesale loss of project data.” Control of the computer hardware and software will be as per CDM quality procedure

(QP) 4.1, :

After the CLP data have been validated, the package is returned to the EPA RPM. CLP data packages forwarded to the CDM ASC will then have
copies made of the Region 2 chain-of-custody/data transfer log, validated Form Is, data validation assessment and data validation checklist for
distribution to the project manager. The original CLP data package with all associated forms is retained by EPA for archival purposes.
Documentation and Records:

Sample information will be recorded in site field logs, including geographic coordinates. -Any changes that are made to the field logs shall be initialed
and dated. Documents will be maintained in the project files and/or the RAC 2 document control system. Monitoring well purge water data forms will
be completed for each groundwater sample collected. The tidal stage will be recorded in the field logbooks during all sample collections activities.
Chain-of-Custody (COC) forms and airbills will also be completed for each sampling event.

Field Change Notifications: ' )

In the event that anticipated conditions are different from those encountered once the field work is under way, it may be necessary to |mplement a
deviation from the approved QAPP. When such changes are required, the proposed change will be documented on a FCN Form by the CDM Field
Team Leader and approved by CDM’s PM. An e-mail copy of the FCN form will be sent to the USACE PM and EPA RPM and will serve as
documentation of communication with USACE and EPA. A copy of the FCN Form is included in Appendix A. A copy of the FCN will be kept on site
along with the approved QAPP. A copy of the FCN form will be distributed to the authorizing parties, the field staff, and the CDM QAC in order to
keep all staff informed of the change and to allow QAC oversight of any changes.

When significant field changes occur, the QAPP will be revised. Modifications will be carried out via revised pages to the QAPP. Minor changes will
be made through formal memoranda from the CDM PM to the USACE PM and EPA RPM and will be included as addenda to the QAPP. The
complete sign-off procedure will be followed if, in the judgment of the CDM PM, major revisions to the QAPP are required. All revisions to the QAPP
will be subject to CDM’s internal review process. All major changes will be approved by USACE prior to their implementation.
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QAPP Worksheet #15a
Reference Limits and Evaluation Table - Soil VOCs
Project Analytical Method Acrhievable DES ,A'
Volatile Organic Compounds CAS Number Project Action | Quantitation CRQL_ Project- Lab9ratory Limits
(Al units: pg/kg) i Limit** Limit Goal MDLs SOM01.2 Low| SOMO1.2 Specific :
(PQLG) Soil Medium Soil Option MDLs QLs
' 1,1,1-Trichloroethane 71-55-6 200 100 N/A 5 250 0.3 5 .
1,1,2,2-Tetrachloroethane 79-34-5 5 5 N/A 5 250 0.4 5
1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 910,000 455,000 N/A 5 250 0.8 5
1,1,2-Trichloroethane - 79-00-5 10 5 N/A 5 250 : 0.3 5
1,1-Dichloroethane 75-34-3 200 100 N/A 5 250 . 0.7 5
1,1-Dicholoroethene 75-35-4 5 5 N/A 5 250 0.7 5
1,2,3-Trichlorobenzene 87-61-6 4,890 2445 N/A 5 250 1.5 5
1,2, 4-Trichlorobenzene 120-82-1 400 200 N/A 5 250 1.5 5
1,2-Dibromo-3-chloropropane 96-12-8 5 5 N/A 5 250 0.5 5
1,2-Dibromoethane ‘ 106-93-4 - 5 5 N/A 5 250 0.4 5
1,2-Dichlorobenzene - 95-50-1 2,960 1,480 N/A 5 250 1 5
1,2-Dichloroethane 107-06-2 5 5 N/A 5 250 i 0.5 5
1.2-Dichloropropane 78.87.5 5 5 N/A 5 250 Low sail 05 5
1,3-Dichlorobenzene 541-73-1 12,000 6,000 N/A 5 250 Sar:::ff;s'fmts 11 5
1,4-Dichlorobenzene 106-46-7 546 273 N/A 5 © 250 exceed the 1.2 5
1,4-Dioxane . 123-91-1 44100 22,050 N/A 100 5,000 upper NL _NL
2-Butanone | 78-93-3 600 300 N/A 10 500 calibration 1.2 10
2-Hexanone 591-78-6 12,600 6,300 N/A 10 500 limit. 0.5 10
4-Methyl-2-pentanone 108-10-1 443,000 221,500 N/A 10 500 0.6 10,
Acetone 67-64-1 2,500 1,250 N/A 10 500 4 10
Benzene 71-43-2 5 5 N/A 5 250 0.5 5
[iBromochloromethane 74-97-5 NL NA N/A 5 250 ' 0.6 5
lIBromodichloromethane 75-27-4 5 5 N/A 5 250 0.5 5
[iBromoform 75-25-2 20 10 N/A 5 250 0.6 5
[lBromomethane 74-83-9 30 15 N/A 5 250 1.3 5
[Icarbon Disulfide 75-15-0 94 . 47.05 N/A 5 250 0.8 5
[[Carbon tetrachloride 56-23-5 5 5 N/A 5 250 1.9 5
[[Chlorobenzene 108-90-7 400 200 N/A 5 250 0.8 5
[[Chloroethane 75-00-3 220,000 110,000 N/A 5 250 0.8 5
[[chioroform 67-66-3 200 100 N/A 5 250 0.3 5
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Project Analytical Method Achievable I?E‘SA'
Volatile Organic Compounds CAS Number Project Action | Quantitation CRaL Project-_ Lgboratory Limits
(All units: pyg/kg) Limit** Limit Goal MDLs SOMO01.2 Low! SOM01.2 Specific
' (PALG) ' Soil Medium Soil | OPHo" MDLs Qats

Chloromethane 74-87-3 4,000 2,000 N/A 5 250 2.2 5
cis-1,2-Dichloroethene 166-59-2 200 100 N/A 5 250 0.6 5
[cis-1,3-Dichloropropene 10061-01-5 ) 5 5 N/A 5 250 06 ° 5
-|ICyclohexane 110-82-7 117,000 58,500 N/A 5 . 250 0.4 5
[[Dibromochioromethane 124-48-1 5 5 N/A 5 250 0.5 5
{IDichlorodifluoromethane 75-71-8 18,400 9,200 N/A 5 250 0.7 5
JIEthyibenzene 100-41-4 5,160 2,580 N/A 5 250 0.6 5
lisopropylbenzene 98-82-8 205,000 102,500 N/A 5 250 0.6 5
[lm, p-Xyiene ** 1330-20-7 10000 5,000 N/A 5 250 Low soil 11 5
‘Methy! acetate 79-20-9 14,000 7,000 N/A 5 250 except if 1.6 5
{[Methyl tert-butyl sther 1634-04.4 200 100 N/A 5 250 |sample results57 5
[[Methyicyclohexane 108-87-2 NL NA N/A 5 7250 exieei:he 08 5
Methylene chioride 75-09-2 7 7 N/A 5 250 calisgtion 0.6 5
o-Xylene ** 1330-20-7 10000 5000 NIA 5 250 fimit. 0.7 5
Styrene 100-42-5 2,000 1000 N/A 5 250 0.7 5
Tetrachloroethene 127-18-4 5 5 N/A 5 250 0.5 5
Toluene 108-88-3 4,000 2,000 N/A 5 250 1.2 5
ftrans-1,2-Dichloroethene 1586-60-5 400 200 N/A 5 250 0.5 5
rans-1,3-Dichloropropene 10061-02-6 5 5 N/A 5 250 0.6 5
ITrichloroethene ) 79-01-6 7 7 N/A 5 250 0.6 5
Trichlorofluoromethane 75-69-4 16,400 8,200 N/A 5 250 04 5
Vinyl Chloride 75-01-4 5 5 N/A 5 250 i 3

* Values are from DESA's generic QAPP (Appendix D)

_** See Appendix F for individual standards

Footnotes are included at the end of worksheet 15e
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QAPP Worksheet #15b ]
Reference Limits and Evaluation Table - Soil SVOCs

Semi-Volatile Organic - : Project Analytical Method Achievable I?E§A

Compounds CAS Proje.ct 'Action Qu.arftitation CRQL Project- Laboratory Limits*

(ANl units: pg/kg) Number Limit** Limit Goal MDLs SOM01.2 SOMO01.2 SOMO01.2 Specific MDLs aLs

(PALG} Low Soil | Med. Soil | Low-SiM Option

1,1-Biphenyl 92-52-4 90,000 45,000 N/A 170 5,000 N/A 120
1,2,4,5-Tetrachlorobenzene 95-94-3 1,830 915 N/A 170 5,000 N/A 120
2,2'-Oxybis {1-chloropropane) 108-60-1 4,570 2,285 N/A 170 5,000 N/A NL
2,3,4,6-Tetrachlorophenol 58-90-2 NL NA N/A 170 5,000 N/A 120
2,4,5-Trichlorophenol 95-95-4 9,000 4,500 N/A 170 5,000 N/A 120
2,4,6-Trichloropheno! 88-06-2 200 170 N/A 170 5,000 N/A ) 120
2,4-Dichlorophenol 120-83-2 200 170 N/A 170 5,000 N/A 120
2,4-Dimethyipheno! 105-67-9 10 10 N/A 170 5,000 N/A 120
2,4-Dinitrophenol 51-28-5 60.9 60.9 N/A 330 10,000 Low soil N/A 800
112.4-Dinitrotoluene 121-14-2 200 170 N/A 170 5,000 except if N/A 120
2,6-Dinitrotoluene 606-20-2 32.8 32.8 N/A 170 5,000 sample ‘N/A 120
2-Chloronapthalene 91-58-7 12.2 42.2 N/A 170 5,000 results N/A 120
2-Chlorophenol 95-57-8 243 243 N/A 170 5,000 exceed the N/A 120
2-Methylnapthalene 91-57-6 3,240 1,620 N/A 170 5,000 33 upper N/A 120
2-Methylphenol 95487 306,000 153,000 N/A 170 5,000 calibration N/A 120
2-Nitroaniline . 88-744 39,000 19,500 N/A 330 10,000 Cor:g!tn ds N/A 120
2-Nitrophenol 88-75-5 1,600 800 N/A 170 5,000 highlighted N/A 120

3,3"-Dichlorobenzidine 91-94-1 200 170 N/A 170 5,000 require SIM N/A 120.
3-Nitroaniline 99-09-2 3,160 1,580 N/A 330 10,000 (see NJA . 120
4,6-Dinitro-2-methylphenol 534-52-1 144 144 N/A 330 10,000 footnotes) or N/A 400
[4-Bromophenyl-phenylether 101-55-3 NL NA N/A 170 5,000 method N/A 120
4-Chloro-3-methylphenol 59-50-7 611,000 305,500 N/A 170 5,000 modification N/A 120
4-Chloroaniline 106-47-8 1,100 550 N/A 170 5,000 to achieve N/A 120
K-Chlorophenyl-pheny! ether 7005-72-3 NL NA N/A 170 5,000 the PQLGs. NIA 120
l4-Methylphenol 106-44-5 30,600 15,300 N/A 170 5,000 N/A 120
[ 4-Nitroaniline 100-01-6 21,900 10,950 N/A 330 10,000 N/A 120
l4-Nitrophenol 100-02-7 5,120 2,560 N/A 330 10,000 N/A 400
JAcenaphthene 83-32-9 20,000 10,000 N/A 170 5,000 3.3 N/A 120
IAcenaphthylene 208-96-8 29,000 14,500 N/A 170 5,000 3.3 N/A 120
IAcetophenone _ 98-86-2 2,000 1,000 N/A 170 5,000 N/A 120
[Anthracene 120-12.7 29,000 14,500 N/A 170 5,000 33 N/A 120
Atrazine 1912-24-9 200 200 N/A 170 5,000 N/A 120
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Reference Limits and Evaluation Table - Soil SVOCs
Semi-Volatile Organic Project Analytical Method Achievable DESA
: CAS Project Action | Quantitation CRQL Project- Laboratory Limits*
Compounds AN L .
(All units: gfkg) Number Limit Limit Goal MDLs SOM01.? SOM01.2 | SOMO01.2 SPG?IﬁC MDLs aLs
(PQLG) Low Soil | Med. Soil | Low-SIM Option
Benzaldehyde 100-52-7 782,000 391,000 N/A 170 5,000 N/A 120
|iBenzo (a) anthracene 56-55-3 148 148 N/A 170 5,000 3.3 N/A 120
|iBenzo (a) pyrene 50-32-8 14.8 14.8 N/A 170 5,000 3.3 N/A 120
|Benzo (b) fluoranthene 205-99-2 148 148 N/A 170 5,000 3.3 N/A 120
|iBenzo (g h.i) perylene 191.24-2 1,100 550 N/A 170 5,000 3.3 N/A 120
|IBenzo (k) fluoranthene 207-08-9 1,480 740 N/A 170 5,000 3.3 N/A 120
|iBis (2-chloroethoxy) methane 111-91-1 302 302 N/A 170 5,000 N/A 120
|{Bis (2-ethylhexyl) phthalate 117-81-7 925 462.5 N/A 170 5,000 N/A 120
|ibis-(2-chioroethyl) ether 111-44-4 200 - 170 N/A 170 5,000 N/A 120
[iButylbenzylphthalate 85-68-7 239 239 N/A 170 5,000 ) N/A 120
J[Caprolactam 105-60-2 8,000 4,000 N/A 170 5,000 Low soil N/A 120
llcarbazale 86-74-8 24,000 12,000 NIA 170 5,000 e"°e°: i NIA 120
[Ehrysene 218-01-9 7,100 550 NIA 170 5,000 33 e N/A 120
[IDibenzo (a,h)-anthracene 53-70-3 14.8 14.8 N/A 170 5,000 33 exceed the N/A 120
lDibenzofuran 132-64-9 - 7,820 3,910 N/A 170 5,000 upper N/A 120
{IDiethylphthalate 84-66-2 24,800 12,400 N/A 170 5,000 calibration N/A - 120
|Dimethyiphthalate 131-11-3 734,000 367,000 N/A 170 5,000 fimit. N/A 120
|{Di-n-butylphthalate 84-74-2 150 150 N/A 170 5,000 Compounds N/A 120
[IDi-n-octytphthalate 117-84-0 709,000 354,500 N/A 170 5,000 highlighted N/A 120
[iFlucranthene 206-44-0 1,100 550 N/A 170 5,000 3.3 require SIM N/A 120
{Fluorene 86-73-7 29,000 14,500 N/A 170 5,000 3.3 (see N/A 120
{{Hexachiorobenzene 118741 199 199 NIA 170 5,000 footnotes) or g/ 120
l[Rexachiorobutadiene 87-68-3 39.8 39.8 NIA 170 5,000 method NA 120
([Rexachioracyclopentadiens 77474 755 3775 NA 170 5,000 "t‘°d'f'rf?"°” NIA 120
[[Fexachiorosthane 67-72-1 200 170 N/A 170 5,000 the poLoe. |__NA 120
[lindeno (1,2,3-cd)-pyrene 193-39-5 148 148 N/A 170 5,000 3.3 ’ N/A 120
[isophorone 78-59-1 200 200 N/A 170 5,000 N/A 120
|iNaphthalene 91-20-3 99.4 99.4 N/A 170 5,000 3.3 N/A 120
liNitrobenzene 98-95-3 200 170 N/A 170 5,000 N/A 120
|IN-Nitroso-di-n propylamine 621-64-7 69.4 69.4 N/A 170 5,000 N/A 120
|IN-Nitrosodiphenylamine 86-30-6 . 200 170 N/A 170 5,000 ] N/A 120
|lPentachiorophenol 87-86-5 119 119 N/A 330 10,000 6.7 N/A 400
|Phenanthrene 85-01-8 29,000 14,500 N/A 170 5,000 3.3 N/A 120
lPhenol 108-95-2 5,000 2,500 N/A 170 5,000 N/A 120
IPyrene 129-00-0 1,100 550 N/A 170 5,000 3.3 N/A 120

* Values are from DESA's generic QAPP (Appendix D).
** See Appendix E for individual standards
Low SIM analysis required for benzo (a) anthracene, benzo (a) pyrene, benzo (b) fluoranthene, dibenzo (a,h)-anthracene, indeno (1,2,3-cd)-pyrene, pentachlorophenol,
2-methyinapthalene, acenapthene, acenaphthylene, anthracene, benzo (g,h,i) perylene, benzo (k) fluoranthene, chrysene, fluoranthene, fluorene, naphthalene, phenanthréne and pyrene.
Other footnotes are included at the end of worksheet 15e. :
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QAPP Worksheet #15¢
Reference Limits and Evaluation Table - Soil Pesticides
Analytical Method Achievable DESA
Project CRQL Laboratory Limits”
Pesticides and PCBs Project Action | Quantitation Analytical
(Al units: pgrkg) CAS Number Jumn" Limit Goal MDLs Metrrod .
(PQLG) somot2 | MPt® Qts
Soit
4,4'-DDD 72-54-8 21 1 T ONA 3.3 1.35 5
4,4'-DDE 72-55-9 21 -1 N/A 3.3 1,92 5
l4,4'-DDT 50-29-3 3.5 3.5 N/A 3.3 1.52 5
Aldrin 309-00-2 3.32 3.3 N/A 1.7 1.66 2.5
alpha-BHC 319-84-6 2 2 N/A 1.7 2.15 25
alpha-Chlordane 5103-71-9 200 100 N/A 17 1.01 25
ibeta-BHC 319-85-7 -2 1.7 N/A 1.7 1.35 25
Jidelta-BHC 319-86-8 2 1.7 N/A 1.7 1.51 25
|[Dieldrin 60-57-1 4.9 4.9 N/A 3.3 1.91 5
lEndosutfan | 959-98-8 119 60 N/A 1.7 1.16 2.5
’ JEndosuifan i 33213-65-9 119 60 N/A 3.3 1.27 5
|[Endosuifan sulfate 1031-07-8 .~ 358 18 N/A 3.3 1.24 25
{[Endrin 72-20-8 10.1 5 N/A 3.3 1.84 5
|Endrin aldehyde 7421-93-4 10.5 ] 5 N/A 3.3 224 5
{Endrin ketone ] 153494-70-5 500 300 N/A 3.3 118 s 2.5
gamma-BHC (Lindane) 58-89-9 - 2 2 N/A 1.7 1.89 25 ’
gamma-Chlordane " |5103-74-2 200 100 N/A 1.7 0.96 2.5
Heptachlor 76-44-8 5.98 3 . N/A 1.7 2.05 25
{Heptachlor epoxide 1024-57-3 53.3 27 N/A 1.7 1.34 25
[Methoxychlor . 72-43-5 19.9 20 N/A 17 8 25
|Toxaphene 8001-35-2 119 119 N/A 170 75.9 190

1
* Vaiues are from DESA's generic QAPP (Appendix D).
** See Appendix E for individual standards

Footnotes are included at the end of worksheet 15¢
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QAPP Worksheet #15d
Reference Limits and Evaluation Table - Soil Aroclors (PCBs)
; Analytical Method Achievable DESA
- } CRQL Laboratory Limits*
Project
Aroclors CAS Number Project Action | Quantitation .
(All units: pglkg) Limit* Limit Goal MpLs | Analytical :
(PQLG) Method - MDLs QlLs
SOM01.2 Soil
IAroclor-1016 12674-11-2 1,000 333 - N/A 33 N/A 31
lAroclor-1221 11104-28-2 1,000 333 N/A 33 N/A 62
[Aroclor-1232 11141-16-5 1,000 333 N/A 33 N/A 31
JAroclor-1242 53469-21-9 1,000 333 N/A . 33 29.9 31
lAroclor-1248 12672-29-6 1,000 333 ‘N/A - 33 N/A 31
JAroclor-1254 11097-69-1 1,000 333 N/A 33 N/A 31
JAroclor-1260 11096-82-5 1,000 333 N/A 33 N/A 31 T
. JAroclor-1262 37324-23-5 1,000 - 333 N/A 33 N/A 31
[Aroclor-1268 11100-14-4 1,000 333 N/A 33 N/A 31

* Values are from DESA's generic QAPP (Appendix D).
** See Appendix E for individual standards -

CcDM
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QAPP Workeheet #15e
Reference Limits and Evaluation Table -Soil Inorganics (Metals)®
Analytical Method Achievable DESA
CRQL Laboratory Limits*
Inorganics CAS Number | Project Action Limit-e | Froject Quantitation ICP-AES CRQL
{All units: mg/kg) Limit Goal (PQLG) MDLs for Soil MDLs aLs
LMos.4)
[Aluminum 7429-90-5 3,900 1,950 N/A 20 - 100
[Antimony 7440-36-0 0.142 0.14 N/A 6 0.22 2
Arsenic 7440-38-2 0.389 0.39 N/A 1 0.35 0.8
Barium 7440-39-3 1.04 1.04 N/A 20 0.24 10
lIBerylium 7440-41-7 0.5 . 0.50 N/A 0.5 0.02 0.3
lICadmium 7440-43-9 0.00222 0.0022 N/A 0.5 0.02 0.3
licalcium 7440-70-2 995 498 N/A 500 12.57 50
lichromium 7440-47-3 0.4 0.4 N/A 1 0.34 0.5
licobait 7440-48-4 0.14 0.1 N/A 5 0.03 2
[ICopper 7440-50-8 5.4 2.7 N/A 2.5 0.26 1
Jiiron 7439-89-6 5,480 2,740 N/A 10 " 5
[iLead 7439-92-1 0.0537 0.05 N/A 1 0.23 0.8
[IMagnesium 7439-95-4 673 337 - NIA 500 5.06 50
lIManganese 7439-96-5 42 21 N/A 1.5 0.33 0.5
{IMercury 7439-97-6 0.00051 0.0005 N/A 0.1 0.0043 0.05
{INicket 7440-02-0 12.3 6 N/A 4 0.09 2
{Potassium 7440-09-7 1,750 875 N/A 500 12.36 50
{|Selenium 7782-49-2 0.0276 0.03 N/A 35 0.22 2
{ISilver 7440-22-4 1 1 N/A 1 0.06 0.5
Sodium 7440-23-5 NL N/A N/A 500 22.48 100
hallium 7440-28-0 0.0569 0.06 N/A 25 314 2
anadium . 7440-62-2 0.548 0.55 N/A 5 0.4 2
Zinc 7440-66-6 6.62 3.31 N/A 6 1.57 2
R CAS Number Project Action Limit**** PQLG Method MDL Method QL Lab MDL Lab QL
IChromium (hexavalent) 18540-29-9 0.293 0.3 N/A 2 N/A N/A -
[[Total Organic Carbon .10-19-5 N/A 100.00 N/A 100 N/A N/A

Final RI/FS Quality Assurance Project Plan
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QAPP Worksheet #15¢
Reference Limits and Evaluation Table -Soil Inorganics {(Metals)®
Analytical Method Achievable DESA
R CRQL Laboratory Limits*
Inorganics R . . Project Quantitation
i CAS Number Project Action Limit**** s ICP-AES CRQL
All units: mg/k Limit Goal (PQLG, MDL
(M units: mglkg) [ (PaLs) ® for Soil MDLs aLs
(1LMO05.4)
pH (standard units) N/A N/A N/A - N/A N/A . N/A N/A
Grain Size N/A N/A N/A N/A N/A N/A N/A

* Values are from DESA's generic QAPP (Appendix D).

** MDL study cannot be successfully performed on these analytes because of high background levels in matrix (sand).
*** This is the limit using SW-846 analysis method 7196A or 218.4 after soil digestion by method 3060A

*** See Appendix E for individual standards

Historically high concentrations of metals have been detected on site. The laboratory shall screen the sample for lead, arsenic and chromium for high concentrations.

CDM
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QAPP Worksheet # 15f
Reference Limits and Evaluation Table - Sediment VOCs

Achievable Laboratory
Anatytical Method® Limits*
’ CRQLs
Project ' | SOM01.2
CAS Project Action | Quantitation Limit Low Soil .
Volatile Organic Compounds Number |Limit"? (ug/kg) |  Goal (pgfkg) MDLs (uglkg) MDLs QLs
1,1,1-Trichloroethane 71-55-6 30.2 6 N/A
1,1,2,2-Tetrachloroethane®. - . --[79-34-5 *»|. -~ 7 1.36} - . 1 CINJA
1,1,2-Trichloro-1,2,2-trifluoroethane  |76-13-1 NL 5 N/A
1,1,2-Trichloroethane: "-." - - - " |7900-6. .~ ] ~ * " 1.24] .7 . wA G NJA
1,1-Dichloroethane ; .. '~ - . | ;|76-34-3." { - = 0.575] - .. SIN/A - ] = INTAL
1,1-Dichloroethylene 75-35-4 31 5|N/A S5[N/A IN/A
1,2,3-Trichlorobenzene 87-61-6 858 171.6]N/A 5IN/A N/A
1,2,4-Trichlorobenzene 120-82-1 210 42{N/A 5IN/A N/A
1,2-Dibromo-3-chloropropane 96-12-8 NL . 5{N/A 5|N/A N/A
1,2-Dibromoethane 1106-93-4 . NL S5{N/A 5|N/A N/A
1,2-Dichlorobenzene . 95-50-1 16.5 8.25IN/A 5|N/A N/A
1,2-Dichloroethane 107-06-2 260 52|N/A 5IN/A N/A
1,2-Dichloropropane ) 78-87-5 481 -96.2IN/A 5|N/A N/A
1,3-Dichiorobenzene 541-73-1 2,460 492|N/A 5IN/A N/A
1,4-Dichlorobenzene 106-46-7 318 63.6|N/A 5IN/A N/A
2-Butanone 78-93-3 NL 10|N/A 10|N/A N/A
2-Hexanone 591-78-6 58.2 11.64]N/A 10]N/A N/A
4-Methyl-2-pentanone 108-10-1 25.1 10IN/A 10|N/A N/A
Acetone : 67-64-1 9.9 10[N/A 10{N/A - IN/A
Benzene 71-43-2 . 142 28.4|N/A 5|N/A N/A
{lBromochloromethane i 74-97-5 NL 5[N/A 5{N/A N/A
HIBromodichloromethane 75-27-4 NL S5IN/A 5|N/A N/A
[|IBromoform 75-25-2 492 98.4IN/A 5|N/A N/A
l[Bromomethane 74-83-9 NL 5|N/A 5IN/A N/A
(Carbon Disulfide .- - - 175480 [0 . 0.851] i i (OBINJA RS tB[N/A- - (INIA:
Carbon Tetrachloride 56-23-5 64.2 12.84|N/A 5IN/A N/A
Chlorobenzene 108-90-7 8.42 5]N/A 5IN/A N/A
Chloroethane 75-00-3 NL 5|N/A 5{N/A N/A
Chloroform 67-66-3 121 24 2{N/A 5IN/A N/A
Chloromethane 74-87-3 N NL S{N/A 5[N/A N/A .
cis-1,2-Dichloroethene 156-59-2 NL 5|N/A 5|N/A N/A
N cis-1,3-Dichloropropene 10061-01-5 ) NL 5]N/A 5|N/A N/A
) Cyclohexane 110-82-7 NL : 5|N/A 5|N/A N/A
{Dibromochloromethane 124-48-1 NL 5|N/A 5|N/A N/A
CcDM _
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QAPP Worksheet # 15f

Reference Limits and Evaluation Table - Sediment VOCs

Achievable Laboratory

- Analytical Method® Limits*
CRQLs
, Project [~SOM0T.2
CAS Project Action | Quantitation Limit Low Soil '
Volatile Organic Compounds Number | Limit"*(ug/kg}|{ Goal (ug/kg) MDLs (Hg/kg) MDLs QLs

Dichlorodifluoromethane 75-71-8 NL 5|N/A 5IN/A N/A
[Ethylbenzene 100-41-4 175 35[N/A 5|N/A N/A
{lsopropylbenzene 98-82-8 86 17.2|N/A 5|N/A N/A
(Methyl Acetate 79-20-9 NL 5[N/A 5[N/A N/A
[Methyl Tert-Butyl Ether 1634-04-4 NL 5[N/A 5{N/A N/A
[IMethylcyclohexane 108-87-2 NL 5|N/A 5IN/A N/A
[IMethylene Chloride 75-09-2 159 31.8|N/A 5|N/A N/A
[[m-Xylene 108-38-3 25.2 5.04|N/A SIN/A N/A
{lo-Xylene 95-47-6 NL 5IN/A 5|N/A N/A

-Xylene 106-42-3 NL 5|N/A 5IN/A N/A
Styrene 100-42-5 254 50.8{N/A 5|N/A N/A
Tetrachloroethene 127-18-4 468 93.6JN/A 5IN/A N/A
Toluene 108-88-3 1,220 244[N/A 5[N/A N/A
trans-1,2-Dichloroethene 156-60-5 654 130.8|N/A 5IN/A N/A
trans-1,3-Dichioropropene 10061-02-6 “NL 5|N/A 5|N/A N/A
Trichloroethene 78-01-6 96.9 "19.38[N/A 5|N/A N/A
Trichlorofluoromethane 75-69-4 NL 5{N/A 5{N/A N/A
Vinyl Chioride 75-01-4 31 . 6.2IN/A 5|N/A N/A
Xylenes (total) 1330-20-7 433 86.6{N/A N/A[N/A N/A
Notes
Source

1. U.S. EPA Region 3, December 2005, BTAG Freshwater Sediment Screening Benchmarks
The criteria used for the Project Action Limit is the lower value of 1. and 2.
The individual screening levels and standards are shown on Tables 1 through 4 in Appendix E.
2. Persaud, D., Jaagumagi, T and Hayton, A, Aug., 1993. Guidelines for the protection and management of aquatic sediment quality in Ontario. .
3. SOM01.2 Low Scil Option. Highlighted and bolded VOCs have CRQLs above their PQLGs. A contract modification will be requested to achieve the project goals.

4. DESA achievable limits are listed in Appendix D

Acronyms:

BTAG - Biological Technical Assistance Group
CRQL - Contract Required Quantitation Limit

MDL - method detection limit
N/A - Not applicable

ND - The criteria for this compound is below any detection limit
NL - Chemical name not listed or screening value of this type not listed for the chemical

PQLG - Project Quantitation Limit Goal

pa/kg - microgram per kilogram dry weight

Final RI/FS Quality Assurance Project Plan

Raritan Bay Slag Site
Revision: 0

October 29, 2010
Page 70 of 208




Raritan Bay Slag Site
~ Revision: 0
October 29, 2010
Page 71 of 208

QAPP Worksheet # 15g
Reference Limits and Evaluation Table - Sediment SVOCs
Analytical Method® Achievable Laboratory Limits’
~ " CAS Project Action | Project Quantitation CRQLs Method -
Semivolatile Organics Number | Limit (pg/kg)'*| Limit Goal (ug/kg) MDLs (ug/kg) | Option MDLs QLs
1,1'Biphenyl 92-52-4 1,220 244 |N/A 170]Low N/A N/A
2,2'-oxybis(1-Chloropropane) 108-60-1 170|N/A 170jLow N/A N/A
2,4,5-Trichlorophenol ) 95-95-4 170 N/A
2,4,6-Trichlorophenol 88-06-2
2,4-Dichloropheno [120-83:2 [
2,4:Dimethylphenol: .|105-67-9 .
2,4-Dinitrophenol’ - :151-28-5"."
2;4-Dinitrotoluén 5 211424
2,6-Dinitrotoliene: - - - 606-20-2: -
2-Chloronaphthalene 91-58-7
2-Chlorophenol .- '~ - :|95-57-8 .|
2-Methylnaphthalene 91-57-6
2-Methylphenol’ -~ -~ -.-{95-48-7 -
2-Nitroaniline 88-74-4
2-Nitrophenol 88-75-5
3,3"-Dichlorébenzidine -~ = 91944 |
3-Nitroaniline 99-09-2
4,6-Dinitro-2-methylphenol 534-52-1
4-Bromophenyi-phenylether 101-55-3
4-Chloro-3-methylphenol 59-50-7
4-Chloroaniline ... .- .7~ - 1106-47-8 |.
4-Chlorophenyl-phenylether 7005-72-3
4-Methylphenol 106-44-5
4-Nitroaniline 100-01-6
4-Nitrophenol 100-02-7
Acenaphthene 83-32-9 150.0
Acenaphthylene 208-96-8 5.9
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QAPP Worksheet # 15g
Reference Limits and Evaluation Table - Sediment SVOCs

\ Analytical Method® Achievable Laboratory Limits’
CAS Project Action | Project Quantitation CRQLs Method
Semivolatile Organics Number | Limit (ugkg)"* | Limit Goal (ug/kg) MDLs | (ug/kg) | Option MDLs QLs
Acetophenone 98-86-2 NL 170{N/A 170[Low N/A N/A
Anthracene - : .. .~ . J120-12-7 |..0 . ' -57.2f - ot e o BONFANRG < ow_ o INIA - INTA
Atrazine. =~ - S ..-|1912-24-9] - - . -6.62] . L e 8 o ANPAS o [NTA
Benzaldehyde 100-52-7 NL 330 N/A N/A
~l|Benzo{a)anthracene 56-55-3 108 218 N/A N/A
Benzo(a)pyrene 50-32-8 150 30 N/A N/A
Benzo(b)fluoranthene 205-99-2 10,400 2080 N/A N/A
Benzo(g,h,i)perylene 191-24-2 170 170 N/A N/A
Benzo(k)fluoranthene 207-08-9 240 240 N/A N/A
bis(2-Chloroethoxy)methane 111-91-1 NL 170 N/A N/A
[lbis(2-Chloroethyl)ether 111-44-4 3,520 . 704 N/A N/A
[lbis(2-Ethylhexyl)phthalate 117-81-7 180] - 170|N/A 170[Low N/A N/A
[[Butylbenzyiphthalate 85-68-7 1,870 394|N/A 170|Low N/A N/A
liCaprolactam 105-60-2 NL 170[N/A 170{Low N/A N/A
fiCarbazole 86-74-8 NL 170{N/A 170]Low N/A - N/A
Chrysene 218-01-9 ' 166 33.2|N/A 3.3{SIM N/A N/A
Dibenz(a,h)anthracene 53-70-3 33 6.6|N/A 3.3|SIM N/A N/A
Dibenzofuran 132-64-9 415 170{N/A 170{Low N/A N/A
Diethylphthalate 84-66-2 590 170{N/A 170|Low N/A N/A
Dimethylphthalate 131-11-3 NL ] 170|N/A 170|Low N/A N/A
Di-n-butylphthalate 84-74-2 4,012 - 802.4|N/A 170]Low N/A N/A
Di-n-octyl phthalate 117-84-0 40,600 © 8,120{N/A 170]Low N/A N/A
Fluoranthene 206-44-0 423 - : 170]N/A 170{Low N/A N/A
Fluorene 86-73-7 35.0 . 7IN/A N/A N/A
Hexachlorobenzene. ~ ' . [118-74-1 o 20| ~o o 20fNIAC s D oINIA - INTA
{[Hexachlorobutadiene 87-68-3 1380 276|N/A N/A N/A -
[[Hexachlorocyclopentadiene 77-47-4 901 180.2|N/A N/A N/A
Hexachloroethane 67-72-1 876 170IN/A N/A N/A
Indeno(1,2,3-cd)pyrene 193-39-5 200 200{N/A 170]Low N/A N/A
Isophorone 78-59-1 432 170{N/A 170[Low N/A N/A
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QAPP Worksheet # 15¢g
Reference Limits and Evaluatlon Table - Sediment SVOCs
) Analytical Method® Achievable Laboratory Limits’
. CAS Project Action | project Quantitation CRAQLs Method : -
Semivolatile Organics Number | Limit (ug/kg)'*| Limit Goal (pg/kg) | MDLs (pglkg) Option MDLs QLs
Naphthalene 91-20-3 176 170[N/A 170]Low N/A N/A
Nitrobenzene 98-95-3 250[ - . 200[N/A 170|Low N/A N/A
N-Nitroso-di-n-propylamine 621-64-7 NL 170{N/A 170{Low N/A N/A
IN-Nitrosodiphenylamine 86-30-6 2,680 536|N/A 170|Low N/A N/A
[[Pentachiorophenol 87-86-5 504 330|N/A 330[Low N/A N/A
[Phenanthrene ~ 85-01-8 204 170|N/A Low N/A N/A
{lPhenol ’ . - |108-95:2 . f .- 494 oo 0 40INIAY | ow = [NJA- - < J[NIA
{Pyrene 128-00-0 195 170{N/A Low N/A N/A
Notes: )

1. Long ER and Morgan LG, 1991. The potential for biological effects of sediment-sorbed contaminants tested in the National Status and Trends Program.

NOAA Technical Memorandum NOS OMA 52, National Oceanic and Atmospheric Administration, Seattle, WA 175pp.

2. Persaud, D., Jaagumagi, T and Hayton, A, Aug., 1993. Guidelines for the protection and management of aquatic sediment quality in Ontario.

Water Resources Branch, Ontario Ministry of Environment, Toronto, 27pp.

3. MacDonald, D.D., Ingersoil, C.G., and Berger, T.A. 2000. Development and evaluation of concensus-based sediment quality guidelines for freshwater
ecosystem. Archives of Environmental Contamination and Toxicology 39:20-31 ~

4. U.S. EPA Region 3. December 2005, BTAG Freshwater Sediment Screening Benchmarks. -

5. U.S. EPA. Region 5. July 2003. RCRA Ecological Screening Levels

The criteria used for the Project Action Limit is the lowest value of 1., 2., 3., 4., and 5.

6. SOMO01.2 Low Soil Option. Highlighted and bolded SVOCs have CRQLs above their PQLGs. A contract modifi cation will be requested to achieve project goals.

7. DESA achievable limits are included in Appendix D ,
Low SIM analysis required for 2-methylnaphthalene, acenaphthene, acenaphthylene, benzaldehyde, benzo(a)anthracene, diben(a,h)anthracene, and fluorene.

Acronyms:’

BTAG - Biological Technical Assistance Group ND - The criteria for this compound is below any detection limit

SVOC - semi-volatile organic compound NL - Chemical name not listed or screening value of this type not listed for the chemical
CRAQL - Contract Required Quantitation L|m|t ) PQLG - Project Quantitation Limit Goal

MDL - Method Detection Limit RCRA - Resource Conservation and Recovery Act

N/A - Not applicable 1g/kg - microgram per kilogram dry weight
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' QAPP Worksheet # 15h
'Reference Limits and Evaluatlon Table - Sediment Pesticides and PCBs _
: Project . Achievable Lagboratory
’ Quantitation Analytical Method Limits
Project Action Limit Goal CRQLs
Compound CAS Number | Limit (ng/kg)"’ (ng/kg) MDLs (Hglkg) MDLs QLs
Pesticides . !
4,4'-DDD o0 |72:54-8. o -] CINIA
4,4'-DDE " 1| 725559 T ~INIA
4,4-DDT.: - b .]50429-3 0 NJA
Aldrin 309-00-2 N/A
alpha-BHC 319-84-6 N/A
alpha-Chlordane 5103-71-9 ‘ N/A
beta-BHC 319-85-7 N/A
[[deita-BHC 319-86-8 N/A
iDieldrin. " . . - . ]60-67-1- ] U INIATT
lEndosulfan | 959-98-8 N/A
[[Endosutfan It - 133213659 | . N/A
[[Endosulfan sulfate . 1031-07-8 | N/A
{{Endrin - -172:20-8 R s 2INTAL g - IN/IA -
{[Endrin aldehyde 7421-93-4 R 480 240[N/A 3.3[N/A N/A
[[Endrin ketone 53494-70-5 | NL 3.3|N/A 3.3IN/A N/A
amma-BHC (Lindane) 58-89-9 | 2.37 2[N/A 1.7IN/A N/A
amma-Chlordane 5103-74-2 ’ 3.24 : 3[{N/A 1.7{N/A " [N/A
Heptachlor 76-44-8 . 68 N/A
(IHeptachlor epox1de 1024-57-3 i 2.47 N/A
|Lethoxychlor Co o |72-43:8, ] L 13.6]. . .. L [NIA-T
[Toxaphene: -[8001:35-2. .- |- ‘:'0-;.109 CNA
PCBs ’
Aroclor-1016- - = |12674-11-2- i SNIA
Aroclor-1221 o |11104-28-2 0 12] - COINIAC -
Aroclor-1232 11141-16-5 800 N/A
Aroclor-1242 53469-21-9 170 85[N/A 33[N/A N/A
Aroclor-1248 ©|12672:29-6 |l i 30] T 6 30NIA 3INJA - INIAYT
Aroclor-1254 11097-69-1 ' 60 N/A
Aroclor-1260 11096-82-5 50 40iN/A 33{N/A N/A
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QAPP Worksheet # 15h
Reference Limits and Evaluation Table - Sediment Pesticides and PCBs

Notes:

1. Long ER and Morgan LG, 1991. The potential for biologial effects of sediment-sorbed contaminants tested in the National Status

and Trends Program. NOAA Technical Memorandum NOS OMA 52, National Oceamc and Atmospheric Adminstration, Seattle, WA, '
175pp . -
2. Persaud, D., Jaagumagi, R. and Hayton, A. Aug.,1993. Guidelines for the protection and management of aquatic sediment quality

in Ontario. Water Resources Branch, Ontario Ministry of Environment, Toronto, 27pp. ’

3. MacDonald, D.D., Ingersoll, C.G., and Berger, T.A. 2000. Development and evaluation of consensus-based sediment quality

guidelines for freshwater ecosystems. Archives of Environmental Contamination and Toxicology 39:20-31

4, Suter, G.W. |l, and Tsao, C.L. 1996. Toxicological benchmarks for screening potential contaminants of concern for effects on

aquatic biota: 1996 Revision. ES/ER/TM-96/R2

5. U.S. EPA Region 3, December 2005, BTAG Freshwater Sediment Screening Benchmarks

6. U.S. EPA. Region 5, July 2003. RCRA Ecological Screening Levels .

7. Suter, G.W. I}, and Tsao, C.L. 1996. Toxicological benchmarks for screening potential contaminants of concern for effects on

aquatic biota: 1996 Revision, ES/ER/TM-96/R2 -

The criteria used for the Project Action Limit is the lowest value of 1.,-2., 3., 4., 5., 6., and 7.

8. SOMO1.2 Low Soil Option applicable. Highlighted and bolded SVOCs have CRQLs above their PQLGs. A contract

modification will be requested to achieve project goals.

9. DESA achievable limits are included in Appendix D

Acronyms:

BTAG - Biological Technical Assistance Group

SVOC - semi-volatile organic compound

RCRA - Resource Conservation Recovery Act

CRQL - Contract Requirement Quantitation Limit

MDL - Method Detection Limit )

N/A - Not applicable /.
NL - Chemical name not listed or screening value of this type not listed for the chemical

PQLG - Project Quantitation Limit Goal

Hg/kg - microgram per kilogram dry weight

Final RI/FS Quality Assurance Proi‘ect Plan
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: QAPP Worksheet # 15i
Reference Limits and! Evaluation Table - Sediment Inorganics
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| Analytical Method* Laboratory Limits®
Project Action Limit| pProject Quantitation CRQls
Inorganic Analytes | CAS Number (mglkg)"® Limit Goal (mg/kg) MDLs mgl/kg MDLs QLs
Aluminum 7429-90-5 20[N/A 20|N/A N/A
Antimony - {7440-36-0." ] @A ) SIBEELREBINIA - - INTA
Arsenic 7440-38-2 2|N/A 1IN/A N/A
Barium 7440-39-3 20[N/A 20|N/A N/A
Beryllium 7440-41-7 0.5|N/A 0.5|{N/A N/A
Cadmium 7440-43-9 0.6|N/A 0.5|N/A N/A
Calcium 7440-70-2 500{N/A 500[{N/A N/A
Chromium? 7440-47-3 13|N/A 1[N/A N/A
Cobalt 7440-48-4 25|N/A N/A N/A
Copper 7440-50-8 8[N/A .5|N/A N/A
Cyanide® -~ 157125 Ui n s =+ /0| NJA: TH2:SINIAL . - [NIA
Iron 7439-89-6 20,000 10,000|N/A N/A N/A
Lead 7439-92-1 31 15.5{N/A 1IN/A N/A
‘M_agnesium 7439-95-4 . NL 500]|N/A 500]N/A N/A
Manganese 7439-96-5 ' 460 230{N/A 1.5|N/A N/A
Mercury 7439-97-6 0.2 N/A 0.1|N/A N/A
Nickel 7440-02-0 ! 16 N/A 4|N/A N/A
Potassium 7440-09-7 NL N/A 500|N/A N/A
Selenium. HATT782:4972 1) Reari :2|NIAS N/A::- "[NIA: -
Silver 7440-22-4 ' 1 N/A - 1IN/A N/A
Sodium 7440-23-5 NL N/A 500|N/A N/A
Thallium , |7440-28-0 . NL N/A 2.5|N/A N/A
Vanadium 7440-62-2 ! NL N/A 5IN/A N/A
Zinc 7440-66-6 120 N/A 6[{N/A N/A
CAS Number | Project Action Limit* PQLG Method MDL | Method QL | LabMDL | Lab QL
Chromium (hexavalent) 18540-29-9 0.293 0.3 N/A - [k 2% N/A N/A -
Total Organic Carbon 10-19-5 N/A | 100.00 N/A 100 N/A N/A
pH (standard units) . N/A N/A N/A N/A N/A N/A N/A
raain Size N/A N/A N/A N/A N/A N/A N/A
I
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- QAPP Worksheet # 15i
Reference Limits and Evaluation Table - Sediment Inorganics

* See Appenidix E for individual standards . )
**This is the contractual limit using SW-846 analysis method 7196A or 218.4 after soil dlgestlon by method 3060A
Notes:

1. Long ER and Morgan LG, 1991. The potential for biologial effects of sediment-sorbed contaminants tested in the National Status and
Trends Program. NOAA Technical Memorandum NOS OMA 52, National Oceanic and Atmospheric Adminstration. Seattle, WA, 175pp

2. Persaud, D., Jaagumagi, R. and Hayton, A. Aug. 1993. Guidelines for the protection and management of aquatic sediment quahty in
Ontario. Water Resources Branch, Ontario Ministry of Environment, Toronto, 27pp.

3. U.S. EPA Region 3. December 2005. BTAG Freshwater Sediment Screening Benchmarks

The criteria used for the Project Action Limit is the lowest value of 1., 2., and 3. :

4.1LM05.4 ICP-AES. Highlighted and bolded inorganics have CRQLs above their PQGLs. Where possible, a contract modification

will be requested to achieve the PQLGs. ) '

5. DESA achievable limits are included in Appendix D

Acronyms:

CRQL - Contract Required Quantitation Limit

MDL - Method Detection Limit

N/A - Not Applicable

NL - Chemical name not listed or screening value of this type not listed for the chemical.
PQLGs - Project Quantitation Limit Goals

Hg/kg - microgram per kilogram dry weight
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QAPP Worksheet #15;

Reference Limits and Evaluation Table -!Surface Water VOCs

' Analytical Method Achlevable Laboratory

| CRQL Limits*** ‘ /

[

v Project Projec? l
olatile Orgar.lic Compounds CAS Action Limit Quantitation . An]alytlcal Analytical | Analytical Project
(All units: pgiL) Number (PAL) Limit Goal MDLs Method - Method - | Method- | Sefected
(PALG) : T;(c?;“xa'fe-r SOM01.2 | somot.2- | Option MDLs ats
E by Sim Trace Water| Low Water

1,1,1-Trichloroethane 71-55-6 120 40 N/A 'NL 0.5 5 Trace N/A N/A
1,1,2,2-Tetrachloroethane 79-34-5 47 1.57 N/A | NL 0.5 5 Trace N/A N/A
1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 NL 5 N/A : NL 0.5 5 Trace N/A N/A
1,1,2-Trichloroethane 79-00-5 13 433 N/A "NL 0.5 5 Trace N/A N/A
1,1-Dichloroethane 75-34-3 NL 5 N/A {NL 0.5 5 Trace N/A ~ N/A
1,1-Dicholoroethene 75-35-4 5 1.57 ) N/A ) ' NL 0.5 5 Trace N/A N/A
1,2,3-T}ichlorobenzene 87-61-6 NL 5 N/A | NL 0.5 5 Trace ) N/A N/A
1,2,4-Trichlorobenzene A 120-82-1 21 7 N/A NL 0.5 5 Trace N/A N/A
1,2-Dibromo-3-chloropropane 96-12-8 NL .8 . N/A {0.05 - 05 5 Trace - N/A N/A
1,2-Dibromoethane 106-93-4 NL 5 N/A i0.0S 0.5 5 Trace N/A N/A
1,2-Dichlorobenzene 95-50-1 2,000 T 667 N/A NL 0.5 5 Trace N/A N/A
1,2-Dichlorosthane - - - o] 101082 028 |- 020 | Tea | CineT fi G0 5 . MA UNIAL LT NIA L
1,2-Dichloropropane 78-87-5 0.5 0.5 N/A . NL 0.5 5 Trace N/A N/A
4,3-Dichlorobenzene 541-73-1 2,200 733 N/A "NL 0.5 5 Trace N/A N/A
1,3:Dichloropropene (cls and trans) © ° | 542-78-61 0.34 - |- 034 . " [* ‘na | AN O F T as-rc] aE Mas | N R ;
1,4-Dichlorobenzene 106-46-7 550 183 N/A NL 0.5 5 Trace N/A N/A
1,4-Dioxane 123-91-1 NL 100 N/A "NL NL 100 Trace N/A N/A
2-Butanone 78-93-3 NL 10 N/A 'NL 5 10 Trace N/A N/A
2-Hexanone 591-78-6 . NL 10 N/A |NL | 5 10 Trace N/A N/A
[4-Methyl-2-pentanone 108-10-1 NL 10 N/A "N 5 10 Trace N/A N/A
lAcetone 67-64-1 NL 10 N/A 1 NL 5 10 Trace N/A N/A
Benzene - | 71432 | o045 |- o045 NIA NL o 05 LB MA T NIA ] NIA
{lBromochioromethane 74-97-5 NL 5 NIA NL 0.5 5 | Trace N/A N/A
HBromodichIoromethane 75-274 0.55 0.5 NIA NL .05 5 - Trace N/A N/A
CDM
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QAPP Worksheet #15j

Reference Limits and Evaluation Table - Surface Water Vsz

Analytical Method ~ Achievable Laboratory
CRQL Limits*=*
Volati Project Project
olatile Orgar.ilc Compounds CAS Action Limit Quan.tltation Analytical Analytical | Analytical Project
(All units: pgiL) Number {PAL) Limit Goal MDLs Method - Method - Method - Selected
(PQLG) SOM01.2 SOM01.2 SOMO1.2 Option MDLs Qts
- ’ Trace Water Trace Water| Low Water
by SIM

Bromoform 75-25-2 4.3 143 N/A NL 0.5 5 Trace N/A N/A
Eromomelhane 74-83-9 47 15.67 N/A NL 0.5 5 Trace N/A

ICarbon Disulfide 75-15-0 NL 5 N/A NL 0.5 5 Trace N/A
(Caibon-tetiachioride * V| w6236 | L 03 w03 [ OONAAS | NG 5, CONIAL
Chlorobenzene 108-90-7 210 70 N/A NL 5 Trace N/A
Chloroethane 75-00-3 NL 5 N/A NL 5 Trace N/A
Chloroform 67-66-3 68 23 N/A NL 0.5 5 Trace N/A
Chloromethane 74-87-3 NL 5 N/A NL 0.5 5 Trace N/A
cis-1,2-Dichloroethene 156-59-2 " NL 5 N/A NL 0.5 5 Trace N/A
cis-1,3-Dichloropropene 10061-01-5 NL 5 N/A NL 5 Trace N/A
Cyclohexane 110-82-7 NL . 5 N/A - NL 5 Trace N/A
Dibromochloromethane - | 124484 | o0en | v 0a U N | UUNL . 5. . NI
Dichlorodiflucromethane 75-71-8 NL 5 N/A NL 5 Trace N/A
Ethylbenzene 100-41-4 530 177 N/A NL 0.5 5 Trace N/A
Isopropylbenzene 98-82-8 NL 5 N/A NL 0.5 5 Trace N/A

m, p—XyIéne M 1330-20-7 NL 5 N/A NL 0.5 S Trace N/A

Methyl acetate 79-20-9 NL 5 ‘ N/A NL 0.5 5 Trace N/A
{[Methyl tert-butyl ether 1634-04-4 70 23 . NIA NL 0.5 5 Trace NIA
[[Methylcyciohexane 108-87-2 NL 5 NIA NL 05 5 Trace NIA
Methylene chloride 75-09-2 2.5 1 N/A NL 0.5 5 Trace N/A

o-Xylene ** 1330-20-7 NL 5 N/A NL 0.5 5 Trace N/A

Styrene 100-42-5 CNL 5 N/A NL 0.5 5 Trace N/A
Tetrachloroethene. 127484.] 034 | 7034 | . NA CNL 0.5 5% _MA SNIA
[Toluene ! 108-88-3 1,300 433 N/A NL 0.5 5 Trace N/A
rans-1,2-Dichloroethene 156-60-5 590 197 N/A NL 0.5 5 Trace N/A
trans-1,3-Dichloropropene 10061-02-6 NL 5 N/A NL 0.5 5 Trace N/A
Trichloroethene 79-01-6 NL 5 N/A NL 0.5 5 Trace N/A
Trichlorofluoromethane 75-69-4 NL 5 N/A NL 0.5 ‘s Trace N/A

Vinyl Chioride 75-01-4 0.58 0.5 N/A NL 0.5 5 Trace N/A
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QAPP Worksheet #15j
Reference Limits and Evaluation Table | Surface Water VOCs

Notes:
1. EPA National Recommended Water Quality Criteria. (web page http://www.epa.gov/iwaterscience/criteria/wqctable/). 2009

2. NJDEP Surface Water Quality Standards. (web page http://www.nj.gov/dep/rules/rules/njac7_9b.pdf). January 2010.

3. NJDEP Specific Groundwater Quality Criteria Standards (http://www.nj.gov/deplstandards/ground%20wat:er.pdf). May 2010. . )
The criteria used for the Project Action Limit is the lowest value of 1., 2., and 3. ’ } : )

4. Highlighted and bolded VOCs have CRQLSs above their PQLGs. A contract modification will be requested to achieve the project goals.

* m-xylene and p-xylene reported as one compound under SOM01.2. Xylene (total) was used for m,p-xylene criteria.

|

*** DESA limits are included in Appendix D . |

** Xylene (total) was used for o-xylene criteria.

EPA = United States Environmental Protection Agency N/A = Not Applicable

CAS = Chemical abstract service : NJDEP = New Jersey Department olf Environmental Protection
CRAQL = Contract Required Quantitation Limit NL = Not Listed or chemical name listed but no value available '
MDL = method detection limit PAL= Project Action Limit l

- . pg/L = microgram per liter SIM = selective ion monitoring :

Final RI/FS Quality Assurance - Projecl Plan
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QAPP Worksheet #15k

Reference Limits and Evaluation Table - Surface Water SVOCs
Analytical Method Achievable Laboratory
CRQL Limits : .
Project Project
Semi-Volatile Organic Compounds CAS Action Limit Quantitation Analytical Analytical Project
{All units: pg/L) Number (PAL) Limit Goal MDLs Method - Method - | Sefected
(PQLG) somot.z | S | option MDLs aLs -
Low Water Low Water
by SiM

1,1'-Biphenyl 92-524 NL 5 NIA NL 5 Low N/A N/A

1,2.4,6-Tetrachlorobehzene -~ | 96943 | 697 | - o7 .} NA T ® [ tow of T NiaL | N
[2,2'-Oxybis {1-chloropropane) 108-60-1 1400 467 N/A . NL 5 Low NIA NIA
12.3.4.6-Tetrachlorophenal 58-50-2 5 5 - Low NIA N/A
{l2.4,5-Trichlorophenol 95-95-4 600 5 Low NIA NIA

i2,4,8-Trichiorophenol <+~ """ | .88-082 - 088 1. T NI
.4-Dichlorophenot 120-83-2 77 . 26

2,4-Dimethylphenol 105-67-9 380 127 . N/A NL N/A N/A
2,4-Dinitrophenol 51-28-5 69 : 23 N/A NL 10 NIA N/A
[2,4-Dinitrotoluene® .~~~ " | 121442 [ 0sd ] et [T A Sre ’ WA
E,G-Dinitro(oluene 606-20-2 NL 5 N/A . NL 5 N/A N/A
[2-Chloronapthalene - 91.58-7 1000 333 N/A NL 5 N/A N/A
: 2~'Chlorophenol 95-57-8 81 27 N/A NL 5 Low N/A N/A
[2-Methylnapthalene 91-57-6 NL 5 N/A 0.1 5 Low N/A N/A
12-Methylphenol 95-48-7 NL 5. N/A NL 5 Low N/A N/A
2-Nitroaniline 88-74-4 NL 10 N/A NL 10 Low N/A N/A
12-Nitrophenol 88-75-5 NL 5 N/A 5 Low NIA N/A
I3,3"-Dichiorobenzidiiie - soo L9184 | 00210 o002 [ AT 6 < iew: [ NAz - | NIA
13-Nitroaniline 99-09-2 NL 10 N/A Low N/A N/A

’ [4,6-Dinitro-2-methylphenol 534-52-1 13 10 N/A NL 10 Low N/A N/A
N l4-Bromophenyl-phenylether 101-55-3 NL 5 N/A NL 5 Low N/A N/A
{4-Chloro-3-methylphenol 59-50-7 NL 5 N/A NL 5 Low N/A NIA
l-Chloroaniline 106-47-8 NL 5 N/A NL 5 Low N/A N/A
K-Chiorophenyl-phenyl ether 7005-72-3 NL 5 N/A NL 5 Low N/A N/A
[4-Methylphenol 106-44-5 NL 5 N/A NL 5 Low N/A N/A
i4-Nitroaniline 100-01-6 NL 10 N/A NL 10 Low N/A N/A
[4-Nitrophenol 100-02-7 NL 10 NIA NL 10 Low N/A N/A
Acenaphthene 83-32-9 670 223 N/A 0.1 5 Low N/A N/A
lacenaphthylene 208-96-8 NL . 5 NIA 0.1 5 Low N/A NIA
lAcetophenone 98-86-2° NL 5 NIA NL 5 Low N/A N/A
IAnthracene ) 120-12-7 8300 2767 N/A 0.1 5 Low N/A NIA
IAtrazine 1912-24.9, NL 5 N/A NL 5 Low N/A N/A

Final RIfFS Quality Assurance Project Plan
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QAPP Worksheet #15k
Reference Limits and Evaluation Table - Surface Water SVOCs
Anafytical Method Achievable Laboratory
CRQL Limits***
Project Project
Seml-Volatile Organic Compounds CAS Action Limit Quantitation Analytical Analytical | Project
(Al units: pgiL) Number PAL) Limit Goal MDLs Method - Method - | Selected .
) (PQLG) somot.z | S | “option MDLs aLs
Low Water Low Water
by SIM _
Benzaldehyde 100-52-7 NL N/A NIA
{lBenzo (a) anthracene. < | ses83 | 0038~ T T
[IBenzo (aypyrena . . 7] s6-32:8 | 0.0038 - T T
lBenzo (b) fluoroanthene .~ . .| 205-99-2.] 06.038 " [ T e ] s
{[Benzo (g.n.j) perylene 191-24-2 NL 5 NIA 0.1 5 Low NIA NIA .
[lBenzo (k) fuoroanthene 207-08-9 0.38 0.1 NIA 0.1 5 SIM - N/A NIA
[lgis (2-chioroethaxy) methane 111-91-1 NL 5 NIA NL 5 Low NIA NIA
[Bis 2othylhexylphthatate . | 117817 | 127 |51 | A T N/A. CONIAL
[Iotd42:chioroethyt) ether> . | 41144, | 003~ | v 003 - [ wa. | 5 . “NA L Na
Butylbenzylphthalate 85-68-7 150 50 N/A NL 5 Low N/A NA
aprolactam 105-60-2 NL 5 N/A, NL 5 Low N/A "N/A
[Carbazole ' ) 86-74-8 NL 5 N/A NL 5 Low N/A N/A
Chrysene 218-01-9 38 127 N/A 0.1 5 SIM NIA N/A
Ditirizo (a,h)-anthracerie ol s3703 | ooose | ccooa | wa | e s el e WA L] NI
Dibenzofuran 132-64-9 NL 5 N/A NL 5 Low N/A N
Diethylphthalate 84-66-2 17000 5667 NIA NL 5 Low NIA NIA
Dimethylphihalate 131-11-3 NL ] 5 NIA N/A
Di-n-butylphthalate 84-74-2 2000 5 NIA N/A
Di-n-octylphthalate 117-84-0 NL 5 NIA N/A
Fiuoranthene 206-44-0 130 5 N/A N/A
Fluorene 86-73-7 1100 5 N/A N/A
Hexachlorobenzene - ' .o " | .148:74-1 ‘|- 000028 | ;. L NI  NIAC
Hexachiorobutadlene'. - . - ] i ' 0.44 N OTNA T A
[Hexachlorocyclo-pentadiene - 77-47-4 40 N/A N/A
Hexachloroethane * ~.- . ' |, er-724..| - 1.4 " N B S BEE
g ’ Indeno (1,2,3-cd)-pyrens | 193395 | - 0.038 NA | NAC
isophorone 78-59-1 35 NIA N/A
Napthalene 91-20-3 NL
Nitrobenzene 98-95-3 17
\ ) IN-Nitroso-di-n propylamine i 0,005,
IN-Nitiosodiphenylamin ; NEEEE
IPentachiorophenol - R 027 ol
Phenanthrene 85-01-8 NL N/A N/A
Phenol 108-95-2 10000 NIA N/A
Pyrene ) 129-00-0 NL N/A N/A

Final RI/FS Quality Assurance Project Plan
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QAPP Worksheet #15k
Reference Limits and Evaluation Table - Surface Water SVOCs

lef). 2009

1. EPA National Recommended Water Quality Criteria. (web page http://www.epa.gov/wat
2. NJDEP Sun'-tace Water Quality Standards, (web page http:/Awww.nj.gov/dep/rulesirules/njac7_9b.pdf). January 2010.

3. NJDEP Specific Grod}auwaler Quality Criteria Standards (http:/iwww.nj.gov/dep/standards/ground%20water.pdf). May 2010.

The criteria used for the Project Action Limit is the lowest valug of 1., 2., and 3.

4. Highlighted and bolded SVOCs have CRQLs above their PQLGs. A contract modification will be requested to achieve the project goals.
*** DESA limits are included in Appendix D N

Low SIM analysis required for benzo (k} fuoroanthene and chrysene.

EPA = United States Environmental Protection Agency N/A = Not Applicable

CAS = Chemical abstract service NJDEP = New Jersey Department of Environmental Protection
CRQL = Contract Required Quantitation Limit NL = Not Listed or chemical name listed but no value available
MDL = method detection limit PAL= Project Action Limit

yg/L = microgram per liter . SIM = selective ion monitoring

Final RIFS Quality Assurance Project Plan
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QAPP Worksheet #15I
Reference Limits and Evaluation Table - Surface Water Pesticides
Analytical Method Achievable Laboratory °
CRQL Limits***
.
- Proiect Pro:iecg -
Pesticides (All units: ugiL) N\?r::er Acz':i?:cimit Ql_‘::::'tgz:'n MDLs A;lwna'a(ti;:al
(PAL) (PALG) oo~ 1 moLs ats
Water

4,4-DDD ,; -
4,4':DDE ",
4,4-DDT" " -
Aldrin®
lalpha-BHC - o ,
alpha-Chiordane 5103-71-9
beta-BHC " . . - ool .| U319:887
delta-BHC 319-86-8 ,
Diefdrin -~ < .. o T+ .| ‘go-674. |.0.000062 |
[lEndosulfan 1 950-98-8 0.056
[Endosuttanu. > .~~~ " " " "] 3a213468 | 0086
"Endosulfan (alpha and beta) 116-29-7 0.056
"ﬁosulfan sulfate 1031-07-8 62
(Endrin - - | 122008 0003
llEndiin aldebyde " - . T | 7421:93-4. | 0iose
[lEndrin ketone 53494-70-5
[lgamma-BHC (Lindane) 58-89-9
'gamma-Chlordane 5103-74-2

. Heptachlor, - .- o L 764448
I[ldéptachior.qﬁb;lde" < . T ] 402448743
"Methoxychlq?f T 72436 -
[roxaphene.. = - 7] so01-3s2

Y
CDM ) ;
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) Notes for QAPP Worksheet #15]
Reference Limits and Evaluation Table - Surface Water Pesticides

1. EPA National Recommended Water Quality Criteria. (web pége hitp:/iwww.epa.goviwaterscience/criteria/wgctable/). 2009

2. NJDEP Surface Water Quality Standards. (web page http://mww.nj.gov/dep/rules/rules/njac?_9b.pdf). January 2010.

3. NJDEP Specific Groundwater Quality Criteria Standards (http:/iwww.nj.gov/dep/standards/ground%20water.pdf). May 2010.

The criteria used for the Project Action Limit is the lowest value of 1., 2., and 3. :

4. Highlighted and bolded Pesficides have CRdLs above their PQLGs. A contract modification will be requested to achieve the project goals.

*** DESA limits are included in Appendix D

EPA = United States Environmental Protection Agency N/A = Not Applicable
CAS = Chemical abstract service - NJDEP = New Jersey Department of Environmental Protection
CRAQL = Contract Required Quantitation Limit

MDL = method detection limit

NL = Not Listed or chemical name listed but no value available

PAL= Project Action Limit

Final RI/FS Quality Assurance Project Plan
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QAPP Worksheet #15m
- . Reference Limits and Evaluation Table - Surface Water Aroclors
. ) Analytical Method Achievable Laboratory
CRaL Limits**
Project
. Project
Aroclors (Al units: pgil) CAS |, tion Limit| Quantitation Analytical
Number (PAL) Limit Goal MDLs Method -
: (PQLG) | somot.2 MDLs QLs
Water

o

ELNAS

) Notes: ) -
' 1. EPA National Recommended Water Quality Criteria. (web page hitp://www.epa.gov/waterscience/criteria/wqctable/). 2009
2. NJOEP Surface Water Quality Standards. (web page http://www.nj.gov/dep/rules/rules/njac?_9b.pdf). January 2010.
3. NJDEP Specific Groundwater Quality Criteria Standards (http://www.nj.gov/dep/standards/ground%20water.pdf). May 2010.
The criteria used for the Project Action Limit is the lowest value of 1., 2., and 3.
4. Highlighted and bolded Aroclors have. CRQLs above their PQLGs. A contract modification will be requested to achieve the project goals.

*** DESA limits are included in Appendix D

EPA = United States Environmental Protection Agency N/A = Not Applicable

CAS = Chemical abstract service NJDEP = New Jeréey Department of Environmental Protection
CRQL = Cont(aci Required Quantitation Limit NL = Not Listed or chemical name listed but no value available
MDL = method detection limit PAL= Project Action Limit

Mg/L = microgram per liter

CDM

Final RI/FS Quality Assurance Project Plan -
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QAPP Worksheet #15n
Reference Limits and Evaluation Table - Surface Water Inorganics (Metals and Cyanide)
Analyticat Method Achievable Laboratory
CRQL ] Limits***
Tunmugl | cas |, PO | quantision | g
unless Number |ACtONLIMIt] =\ i Goal | mpLsr | Aratical | Analytical Se',iﬁii,
specified) (PAL) (PQALG) IL:::;"“ o | Method - | o MDLs aLs
.4 ICP-|ILM05.4 ICP- P .
AES ms

auminum | 7429-90-5 NL- NL /A 200 NL AES NIA N/A
Antimony 7440-36-0 5.6 2.00 N/A 60 . 2 ‘ N/A
Arsenic - | 7440382 007 [ ooz T A e i ] L NIA
[Barium 7440-39-3 2000 666.67 N/A . 200 10 AES N/A N/A
[1Berytiium 7440-41-7 6 2.00 N/A 5 1 '
lcadmium | 740439 | 026 [ ce2scf NaT [ TusT v a0l MA’
llcalcium 7440-70-2 NL NL N/A 5000 NL AES N/A NIA
[lchromium, Total | 7440-47-3 92 | 3067 N/A 10 2 ~ AES N/A N/A
llcobatt 7440-48-4 NL NL N/A 50 1 AES NIA N/A

" Jlcopper 7440-50-8 9 5.00 N/A 25 2 MS N/A NIA
[iron 7439-89-6 NL NL NA | 100 NL AES NIA N/A
[lLead - | 7439-92-1 25 1.00 N/A 10 1 MS N/A N/A .
[[Magnesium 7439-95-4 NL NL N/A 5000 NL AES N/A N/A
[[Manganese 7439-96-5 NL CONL N/A 15 1 | Aes NIA N/A
(IMerciury. | 7438:976 [ 008 L | o008 o NAT 02 [T G NE T TMAST T N NG
fiNickel 7440-02-0 52 20.00 N/A 40 1 MS N/A
[lPotassium 7440-09-7 NL NL N/A 5000 NL AES N/A

Final RI/FS Qual/ty Assurance Project Plan ’




QAPP Worksheet #15n
Reference Limits and Evaluation Table - Surface Water Inorganics (Metals and Cyanide)

Analytical Method Achievable Laboratory
CRQL Limits***

Inorganics (All . Project

.. Project . :

“"'tsl' HgiL NCA: " | Action Limit Q;aq:néatloln Analytical | Analytical | Project
ity amoer- | ALy ot | MDLS' | Method. | Method. | Selected | aLs
specified) (PQLG) ILMOS5.4 ICP-|ILM05.4 ICP-|  Option
AES MS

Selenium 7782-49-2 5 5.00 N/A 35 5 MS N/A N/A
Silver 7440-22-4 170 56.67 N/A 10 1 AES N/A NIA
Sodium 7440-23-5 NL NL N/A 5000 NL AES N/A N/A
Thallium ° 7440-28-0 | 024 |- 024 1| - NATT250 | b MAG LN T AT
Vanadium '7440-62-2 NL NL N/A 50 5 AES N/A N/A
Zinc 7440-66-6 120 40.00 N/A 60 MS N/A N/A
Chromium VI [18540-29-9 92 30.7 N/A N/A N/A N/A N/A 10 pgiL

— 74797558
Alkalinity 14797-65-0 | 20000 6667 N/A N/A N/A N/A N/A 1 mgiL
Chioride 16887-00-6 | 230000 76,667 N/A N/A N/A NIA N/A 1 mglL
[Hardness - N/A NA NIA N/A N/A NIA N/A N/A
TSS - N/A NA N/A N/A N/A N/A N/A N/A

Final RI/FS Quality Assurance Project Plan
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QAPP Worksheet #15n
Reference Limits and Evaluation Table - Surface Water Inorganics (Metals and Cyanide)

1. EPA National Recommended Water Quality Criteria. (web page http://www.epa.gov/waterscience/criteria/wqctable/). 2009

2. NJDEP Surface Water Quality Standards. (web page http://www.nj.gov/dep/rules/rules/njac7_8b.pdf). Janhary 2010.

3. NJDEP Specific Groundwater Quality Criteria Standards (http://www.nj.gov/deb/standards/ground%ZOwat_er.pdf). May 2010.

The criteria used for the Project Action Limit is the lowest value of 1., 2., and 3.

4. Highlighted and bolded Inorganics have CRQLs above their PQLGs. A contract modification will be requested to achieve the project goals.
* This method does not provide MDLs

*** DESA limits are inéluded in Appendix D

AES = atomic emission spectroscopy | ' MS = mass spectroscopy

CAS = Chemical abstract service NJDEP = New Jersey Department of Environmental Protectuon
CRAQL = Contract Required Quantitation Limit NL = Not Listed

.EPA = United States Environmental Protection Agency PAL= Project Action Limit

L = liter ) . Hg/L = microgram per liter

MA = modified analyses MDL = method detection limit

Final RI/FS Qual:ty Assurance Project P/an
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QAPP Worksheet #150
Reference Limits and Evaluation Table - Groundwater VOCs
Analytical Method Achievable Laboratory
CRQL Limits***
. Project
Volatile Organic Compounds CAS th'e(.:.t .| Quantitation Analytical " - ar|  Project
(Al units: pg/L) Number |ActionLimitl = & Goal mDLs | Method. | Anavtical | Analytical |  7a/S0
(PAL) Method - Method - :
(PQLG) : somot.2 | oo | somors Option MDLs QLs
' Trace Water| .. . o water| Low Water
by SIM
1,1,1-Trichloroethane 71-55-6 30 ’ 10 N/A NL 0.5 5 Low N/A N/A
1,1,2,2-Tetrachloroethane 79-34-5 1 0.5 N/A NL . 0.5 5 Trace N/A N/A
1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 NL NL N/A NL 0.5 5 Low N/A N/A
1,1,2-Trichloroethane 79-00-5 3 1 N/A NL 0.5 5 Trace N/A N/A
~ 1,1-Dichloroethane 75-34-3 50 A7 N/A NL 05 5 Low N/A N/A
1,1-Dicholoroethene .| 75-354 1 0.5 N/A NL 0.5 5 Trace ’ N/A N/A
1,2,3-Trichlorobenzene 87-61-6 NL NL N/A NL 0.5 5 Low N/A N/A
1,2,4-Trichlorobenzene 120-82-1 9 3 . N/A NL 0.5 5 Trace N/A N/A
1,2-Dibromo-3-chloropropane - - | -96-12-8." |-, 0.02 :|" . 002 . li: Al .08 XA NIA
4,2-Dibromosthane__-. . - | 108:93-4:]. -0.0004:" | ' 0.0004 . | " WA B ) NIA
1,2-Dichlorobenzene 95-50-1 600 200 N/A 0.5 5 Low N/A N/A
1,2-Dichloroethane .. -~ @ .| 107082 | 03 | .03 . | .oNal TNy 05 | 8 [ Trace T |- NIAY | NIA:
1,2-Dichioropropane 78-87-5 1 0.5 N/A 0.5 5 -7 Trace N/A N/A
1,3-Dichlorobenzene 541-73-1 600 200 N/A NL 05 5 Low N/A N/A
1,4-Dichlorobenzene 106-46-7 75 25 ) N/A NL 0.5 5 Low N/A N/A
1,4-Dioxane - 123-91-1 NL NL N/A NL NL 100 Low N/IA N/A
2-Butanone 78-93-3 300 100 - N/A NL 5 10 Low N/A " NIA
2-Hexanone 591-78-6 100 33 - N/A NL 5 10 Low N/A N/A
4-Methyl-2-pentanone 108-10-1 NL NL N/A - NL . 5 10 Low N/A N/A
Acetone : 67-64-1 .| 6,000 2,000 N/A NL 5 10 Low N/A N/A
Benzene .° L 71432 02 [ .02 | AL N 05 5 0 |2 Trace | NIA - |7 NA -
‘ [lBromochioromethane 74-97-5 NL NL NIA NL 0.5 5 Low N/A N/A
[[Bromodichioromethane 75-27-4 1 0.5 NIA NL 0.5 5 Trace NIA N/A
[iBromoform 75-25.2 4 133 NIA NL 0.5 5 Trace NiA NIA
[[Bromomethane 74-83-9 10 | 333 NIA NL 5 Trace N/A N/A
[(carbon Disuitice 75-150 | ° 700 233 NIA NL 5 Low NiA NIA
[carbon tstrachioride . © | 'se.238 [ 04 o4, I Nl | N 1,78 | Trace- [ NIA - NIA

Final RI/FS Quality Assurance Project Plan
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QAPP Worksheet #150 .
Reference Limits and Evaluation Table - Groundwater VOCs
Analytical Method Achievable Laboratory
CRQL Limits™*
Project Prqject' N ,
Volatile Orga{llc Compounds CAS Action Limit Qt{arfmat:on . Analytical Analytical | Analytical Project
(Al units: pgiL) Number (PAL) Limit Goal MDLs Method - | "\ tod- | Method. | Selected .
(PQLG) , somo12 | U | oomorz | Option MDLs QLs
Trace Water| o, _ o Water| Low Water
by SIM ‘
Chlorobenzene 108-90-7 50 17 N/A NL 0.5 5 Low N/A N/A
[lchtoroethane 75-00-3 100 33 NIA NL 0.5 5 Low NIA N/A
Jlchioroform 67-66-3 70 23 NA NL 0.5 5 Low na | A
(Chidromethane 74-87-3 NL NL N/A NL 5 Low N/A N/A
cis-1,2-Dichloroethene 156-59-2 70 23 N/A NL -5 Low N/A N/A
cis-1,3-Dichloropropene . . | 10061:01-5 | . 0.4 . " [ -~ -04: « | N o UNREI ] ols: g Trade s | U NIA ] NI
Cyclohexane - 110-82-7 100 33 1 NA | N 5 Low N/A N/A
[lpibromochioromethane . ‘[ 124484 | o4’ ] ea T Nas [ N 5. i NI s
" {Ibichiorodifiuoromethane 75-71-8 1,000 333 NIA N/A
[lEthylbenzene 100-41-4 700 233 NIA NIA
Isopropylbenzene 98-82-8 700 233 N/A N/A
m, p-Xylene * . 1330-20-7 1,000 333 N/A N/A
Methyl acetate 79-20-9 7,000 2333 N/A N/A
[Metnyi tert-butyi ether 1634-04-4 70. 23 N/A NIA
[Metnyicycionexane , 108-87-2 NL NL N/A N/A
Methylene chloride 75-09-2 3 " , NA N/A
o-Xylene ** ' 1330-20-7 1,000 333 N/A NA
Styrene 100-42-5 100 33 N/A NIA
Tetrachloroethene. ~ =~ - © | 1274184.] -~ 0.4 ..f - 04 | Na |0 N SUNIA
Toluene 108-88-3 600 200 N/A N/A
trans-1,2-Dichloroethene 156-60-5 100 33 N/A N/A
ftrans-1,3-Dichioropropene = - . - 10061026 04 | . 04 .| NAY TUUNIAT
Trichloroethene 79-01-6 A 05 N/A N/A
Trichlorofluaromethane 75-69-4 2,000 667 N/A N/A
Vinyl Chloride . © o 7s5014.] -fo08 | o008 |t oNA | oNLRE CNA |
r.
N
CDM
Final RI/FS Quality Assurance Project Plan . )
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- QAPP Worksheets #150
Reference Limits and Evaluation Table - Groundwater VOCs

1. EPA National Primary Drinking Water Standards (web page hnp://www.epa.gov/safewater/comamihants/index.html),
EPA 816-F-03-016, June 2003. last updated November 28, 2006.
2. New Jersey Ground Water Quality Standards Class IlA (NJAC 7:9C), July 7, 2008, downloaded August 4, 2010
3. New Jersey Drinking Water Standards, February 2005 (http://www.state.nj.us/dep/watersupply/standard.htm), downloaded August 4, 2010
The criteria used for the Project Action Limit is the lowest value of 1., 2., and 3. :
4. Highlighted and bolded VOCs have CRQLs above their PQLGs. A contract modification will be requested to achieve the project goals.
* m-xylene and p-xylene reported as one compound under SOM01.2. Xylene (total) was used for m,p-xylene criteria.
** Xylene (total) was used for o-xylene criteria.

*** DESA limits are included in Appendix D

EPA = United States Environmental Protection Agency NJDEP = New Jersey Department of Environmental Protection
CAS = Chemical abstract service NL = Not Listed or chemical name listed but no value available
CRAQL = Contract Required Quantitation Limit PAL= Project Action Limit

MDL = method detection limit SIM = selective ion monitoring

ug/L = micrograms per liter T TOGS = Technical and Operational Guidance Series

N/A = Not Applicable

Final RI/FS Quality Assurance Project Plan
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QAPP Worksheet #15p
Reference Limits and Evaluation Table - Groundwater SVOCs

Analytical Mathod Achlevable Laboratory
CRQL Limits***
Project
Semi-Volatile Organic CAS Project | aantitation Analytical Project
Compounds (All units: ygiL) | Numbor |ACUOMLMI CiiGoat | wmpLe | Metnad. AnEMteal i
. (PAL) PaLG) sompt.z | Method- | S2 MDLs aLs
Low Water Lia'cszéir P
by SIM
1,1-Biphenyl 92-52-4 400 133 N/A . NL 5 Low NA |- NA
1,2,4,5-Tetrachlorobenzene 95-94-3 NL NL N/A NL 5 Low N/A N/A
2,2'-Oxybis (1-chioropropane) 108-60-1 300 100 N/A NL 5 Low N/A N/A
[2.3.4,6-Tetrachlorophenol 58-90-2 200 67 N/A NL 5 Low NIA N/A
b 4.5-Trichlorophenol 95-95-4 700 233 NIA NL 5 Low NiA NIA
2.4,6-Trichlorophsnol - 88-06-2° 1 I GNAS ] WL e TN LowS DT NA L L NiAE
[.4-Dichiorophenct 120-63-2 20 7 NIA NL 5 Low NIA NiA
|[2.4-imethylphenol 105-67-9 100 33 NIA NL s Low NIA NiA
[f2.4-Diritrophenol 51-28-5 10 10 NA NL NiA
|l2.4-Oirittrototuone, : 129142 | . ,0.08 0.05 o T 5 S NIA -
|.6-Dinitrototuene 606-20-2 NL NL NIA - NL 5 NIA
[o-rioronapthaiene 91-58-7 600 200 NIA NL 5 NIA
-fl2-Chiorophenci 95-57-8 40 13 NIA NL 5 NIA
.Methylnapthalene 91-57-5 NL NL N/A 0.1 5 NIA
-Methylphenof 95-48-7 NL NL NL 5 Low NIA N/A
-Nitroaniline 88-74-4 NL NL NL 10 Low N/A NIA
-Nitrophenol 88-75-5 NL NL NL 5 Low NIA NIA
13,3'Dichlorobenzidine 91841 _0.08 5} .- 0.08 N L NIA: | NIA™-
3-Nitroaniline 99-09-2 NL NL NL N/A N/A
l4.6-Dinitro-2-methylphenol 534-52-1 NL NL . NL N/A NIA
la-Bromaphenyl-phenylether 101-55-3 NL N NL N/A N/A
[4-Chloro-3-methylphenaol 59-50-7 NL NL N/A NL N/A NIA
ls-Chlorcaniline 106-47-8 30 10 N/A NL NiA N/A
M-Chlorophenyl-phenyl ether 70056-72.3 NL NL N/A NL N/A N/A
la-Methylphenot 106-44-5 NL NL N/A N NIA NIA
la-Nitroaniline 100-01-6 NL NL NIA NL NiA N/A
[-Nitrophenol 100-02-7 NL NL N/A NL N/A NIA
Acenaphthene 83-32-9 400 133 N/A 0.1 N/A NiA
lacenaphthylene 208-96-8 NL NL NIA 0.1 N/A NIA
Acetophenone 95-86-2 700 233 NIA NL N/A NiA
lanthracene 120-12-7 2000 667 N/A 0.1 NIA NiA
llatrazine * ~ - | 1912-249 . \3) NL;’ ;
Benzaldehyde 100-52-7 NL
'fBoTo(a)‘amhmono . 56-56-3 “oa
lBonzo (a) pyrene 50:32.8° 04 -
"Bnn’zo (b) fiuoroanthene .. |-, 208-99-2 04 o
[Benzo g.1i perytene 191-24-2 NIA 0.1
[lBenzo (x) nuoroanthene 207-08-9 ; NIA 0.1
"Bis (2-chloroethoxy) methane 111911 NL NL N/A NL

Raritan Bay Slag Site
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QAPP Worksheet #15p
. Reference Limits and Evaluation Table - Groundwater SVOCs
Analytical Method . Achievable Laboratory
CRQL Limits***
Semi-Volatile Organic cas Project Qu:::{::l:on Analyticat ;
Compounds (Alt uni‘:l: pgiL} Number Actlon Limit Limit Goal MOLs Mathod ~ Anatytical S’:;:{;z'd
(PAL) (PALG) somor.2 | Motes- | S on MDLs aLs
|| Souer2 -
by SiM
[Bis (2-othylhexyl) phthatats™ .| 117-81.7. CaNAL ] . ONIA
[[Bis<{2-chiorosthyl) ether 114.44:4 . - NIAE B - NIAL
Butylbenzylphthalate 85-68-7 N/A NL 5 Low N/A
lc 105-60-2 NL NIA NL 5 Low NiA
[Carbazole 86-74-8 N/A NL 5 Low N/A
Chrysene 218019 |- 5 N/A 0.1 5 SIM N/A NIA
[Dibenzo (a,h)-anthracene ~ - | 53703 |- o.008.. WAL |-real ] s s NA. | NAS
[Dibenzofuran 132-64-9 NL N/A NL "5 Low N/A NIA
Diethyiphthatate 84-66-2 6000 NIA NL 5 Low N/A NiA
Dimethyiphthalate 131-41-3 NL NL NIA NL 5 Low [ A NA
, Di-n-butylphthatate 84-74-2 700 233 NIA NL 5 Low NIA NiA
Di-n-octylphihatate 117-84-0 100 33 N/IA 5 N/A NiA
Fluoranthene 206-44-0 300 100 N/A 5 N/A N/A
Fluorene 86-73-7 NIA 5 N/A NIA
oxi o | terad NA © 5. NA LT A
Hoxachlorobutadiene. " *<-:']. ‘87683. |0, . 0. CNAG LN L NAG
[Hexachlorocyclo-pentadiene 77474 N/A 5 NIA N/A —_
oxachlorosthane * oo ezl 2 ] nas | N3 A G NAT
Indeno (1,2,3-cd)-pyrene 193-39-5 0.05 i NIA 0.1 5 SIM NiA NiA
tlsophorone 78-59-1 40 13 N/A 5 Low N/A N/A
{INapthatene 91-20-3 300 NiA 5 Low NIA NIA
liNttrobenzene -, - ¢ | 98-953 4 Tl UNAL L .. s Clow - [ . NAL ] T NA.
IN-Nitroso-di-n propylamine. | 621647 | 0.008 ~{ .. 0.008- >} NmA-.. | waNCT 8 Ctow Tl N NIAT
IN-Nitrosodiphenylamine 86-30-6 7 5 N/A NL 5" Low NIA N/A
Pentachlorophenol 87-86-5 0.3 -, 02 N/A 0.2 10 SIM NIA N/A
Phenanthrene 85-01-8 NL NL N/A 0.1 5 Low NIA N/A
Phenol 108-95-2 2000 667 NIA NL 5 Low NiA NIA
Pyrene i 129-00-0 200 67 NIA 0.1 5 Low NIA NIA

Final RI/FS Quality Assurance Project Plan
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QAPP Worksheet #15p
Reference Limits and Evaluation Table - Groundwater SVOCs

1. EPA National Primary Drinking Water Standards (web page http:/fwww.epa, inantsfindex.htmi),
EPA 816-F-03-018, June 2003. last updated November 28, 2006,
2. New Jersey Ground Water Quality Standards Class A (NJAC 7:9C), July 7, 2008, downloaded August 4, 2010
3. New Jersey Drinking Water Standards, February 2005 (hitp://www.state.nj.us/dep/wat pply dard.htm), August 4, 2010
4. The i i level ination for the sum of principal organic i (POC) and u i organic i (UOC) is 100 ugiL. |
5. Highlighted and bolded SVOCs have CRQLs above their PQLGs. A contract modification will be requested to achieve the project goals. Pentachlorophenol will

require SIM analysis to achieve PQLG.
The criteria used for the Project Action Limit is the lowest value of 1., 2., and 3. | -
“** DESA limits are included in Appendix D

EPA = United States Environmenta! Protection Agency _ NJDEP = New Jersey Department of Environmental Protection R
CAS = Chemical abstract service NL = Not Listed or chemical name fisted but no value available

CRQL = Contract Required Quantitation Limit PAL= Project Action Limit

MDL = method detection limit SIM = selective ion monitoring

wa/L = microgram per liter TOGS = Technical and Operational Guidance Series

N/A = Not Applicable

Final RI/FS Quality Assurance Project Plan
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_ QAPP Worksheet #15q
Reference Limits and Evaluation Table - Groundwater Pesticides

Analytical Method

Achievable Laboratory

CRQL Limitg***
. Project Project
Pesticides (All units: CAS Action Limit Qu'ar!tltatlon Analytical
ug/L} Number (PAL) Limit Goal MDLs Method -
(PQLG) SOM01.2 - MDLs QbLs
Water
4,4'-DDD 72-54-8 0.1 0.1 N/A 0.1 N/A N/A
4,4'-DDE 72-55-9 0.1 01 N/A 0.1 N/A N/A
4,4-DDT 50-29-3 0.1 0.1 N/A N/A N/A

) 'Methoxychlor

lai
{fatpha<c
lIbeta-BHC 318:85-
[loetta-BHC 319-86-8
(Ipietdrin . g0b7 [
[[Endosuttan | 959-98-8
([Endosutfan i1 33213-65-9
[[Endosuifan sultate 1031-07-8
Endrin 72-20-8
[lEndrin aldehyde 7421-93-4
[[Endrin ketone 53494-70-5

58-89-9

[IHeptachior epoxide - »

Toxaphenie ~-© "

Final Quality Assurance Project Plan
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QAPP Worksheet#15q
Reference Limits and Evaluation Table - Groundwater Pesticides

1. EPA National Primary Drinking Water Standards (web page hﬂp://M.epa.gov/safewaterlcontaminants/index.html),
EPA 816-F-03-016, June 2003. last updated November 28, 2006.
2. New Jersey Ground Water Quality Standards Class lIA (NJAC 7:9C), July 7, 2008, downloaded August 4, 2010
3. New Jersey Drinking Water Standards, February 2005 (http://www.state.nj.us/dep/watersupply/standard.htm), downloaded August 4, 2010
The criteria used for the Project Action Limit is the lowest value of 1., 2., and 3.
4. Highlighted and bolded Pesticides have CRQLs above their PQLGs. A contract modification will be requested to achieve the project goals.

*** DESA limits are included in Appendix D

EPA = United States Environmental Protection Agency . NJDEP = New Jersey Department of Environmental Protection

CAS = Chemical abstract service ‘ NL'= Not Listed or chemical name listed but no value available -
CRQL = Contract Required Quantitation Limit PAL= Project Action Limit

MDL = method detection fimit ) SIM = selective ion monitoring

ug/L = micrograms per liter . TOGS = Technical and Operational Guidance Series

N/A = Not Applicable

Final Quality Assurance Project Plan
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QAPP Worksheet #15r

Reference Limits and Evaluation Table - Groundwater Aroclors

Analytical Method

Achievable Laboratory

cRrRQL Limits***
Project Project
Arcfclors (All CAS Action Limit Qtfar!tltation Analytical
units: pgil) Number (PAL) Limit Goal MDLs Method -
(PQLG) ‘SOM01.2 MDLs QlLs
Water
-
Arocior-1016 -7 | 12674:41-2-| - <
Aroclor4221 - | 11104.28-2{ -
Aroclor-1232¢ o] 11144165
Aroclori1242 3469-21%9 |
Aroclor:A248 2672:29:8-

AFocior-1260

Afoclor-1262.°

- |'37324:235.

lAroclor-1268,

'11100-14-4 |

Final RI/FS Quality Assurance Project Plan
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QAPP Worksheet #15r
Reference Limits and Evaluation Table - Groundwater Aroclors (PCBs)

» 1. EPA National Primary Drinking Water Standards (web page http://www.epa.éov/safewater/contaminants/indexhtml),
EPA 816-F-03-016, June 2003. last updated November 28, 2006.
2. New Jersey Ground Water Quality Standards Class lIA (NJAC 7:9C), July 7, 2008, downioaded August 4, 2010
3. New Jersevarinking Water Standards, February 2005 (hnp:/lwww.state,nj.us/dep/watersupply/stahdard.htm), downloaded August 4, 2010
The criteria used for the Project Action Limit is the lowest value of 1., 2., and 3.
4. Highlighted and bolded Aroclors have CRQLs above their PQLGs. A contract modification will be requested to achieve the project goals.

*** DESA limits are included in Appendix D

EPA = United States Environmental Protection Agency : NJDEP = New Jersey Department of Environmental Protection
CAS = Chemical abstract service NL = Not Listed or chemical name listed but no value available
CRAQL = Contract Required Quantitation Limit . ’ ‘ PAL= Project Action Limit

MDL = method detection limit SIM = selective ion monitoring

g/l = hicrogram per liter TOGS = Technica! and Operational Guidance Series

N/A = Not Applicable

Final RI/FS Quality Assurance Project Plan
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QAPP Worksheet #15s
Reference Limits and Evaluation Table - Groundwater Inorganics (Metals and Cyanide)
Analytical Method Achlevable Laboratory
CRQL Limits***
Project Pro!ect . ‘
Inorganics (All CAS Action Limit Ql{aqtltation Analytical | Analytical- Project
units: pgiL) Number (PAL) Limit Goal MDLs Method - Method - Selected
‘ (PALG) ILM05.4 ICP-|ILM05.4 ICP-|  Option MDLs QLs
. AES MS , .
IAluminum | 7429-90-5 200 66.67 N/A 200 NL AES N/A N/A
IAntimony 7440-36-0 6 2.00 N/A 60 2 MS N/A N/A
lArsenic. - | 7440382 002 | 002 . . NA-. | 07 ] o Cs NIA | NIA
(Barium 7440-39-3 6000 666.67 N/A 200 10 AES N/A N/A
{iBerytlium 7440-41-7 1 200 NA NIA
[cagmium -~ [-7a40d3:9. " 025 | ielzs T NIl ONIA T
[icalcium 7440-70-2 NL NL NA NIA
Chromium, Total | 7440-47-3 70 © 2333 N/A 10 2 AES N/A N/A
Cobalt 7440-48-4 100 33.33 N/A 50 1 AES N/A N/A
Copper 7440-50-8 9 5.00 N/A 25 2 MS N/A N/A
- [iron 7439-89-6 300 NL N/A 100 T ONL AES N/A NIA
(lLead 7439-92-1 25 1.00 NiA 10 1 MS N/A NIA
|IMagnesium 7439-95-4 NL NL N/A 5000 NL AES N/A N/A
[Manganese 7439-96-5 50 16.67 NIA 15 1 AES NIA NIA
l[Mchury" | rezeers | o0re | 0 | iwas ] ez | oNe ) owmar L omAa D N
. fiNickel 7440-02-0 52 200 [ na 40 1 Ms N/A N/A
fiPotassium 7440-09-7 NL NL N/A 5000 NL AES NiA NIA
lsetenium 7782492 5 5.00 NIA 35 5 MS NIA NIA
Silver 7440-224 40 56.67 NIA 10 1 AES N/A NIA
Sodium - 7440-23-5 50000 16666.67 N/A 5000 NL AES N/A N/A
Thallium . -|.7440-28-0-{ o5 | 05~ o 1 A o] 26 oA COMAS S NI ] NI
Vanadium 7440-62-2 NL NL NiA © 50 5 AES N/A N/A
Zinc 7440-86-6 120 40.00 N/A 60 2 MS . N N/A

Final RI/FS Quality Assurance Project Plan
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QAPP Worksheet #15s
Reference Limits and Evaluation Table - Groundwater Inorganics

1
Analytical Method Achievable Laboratory
CRQL Limits***
: Project
Inorganics (All | CAS Ac::{e&‘m" Quantitation ' Project
units: pgiL) Number. Limit Goal MDLs Analytical | Analytical | o o0
(PAL) (PQLG) Method - | Method - . -
Option MDLs QLs
ILM05.4 ICP-{ILM05.4 ICP-
AES MS
. Chromium Vi 18540-29-9 70 10 N/A N/A N/A N/A N/A N/A
— 14797-55-8 - ’
fAlkalinity 14797650 | NiA 1,000 N/A N/A N/A N/A N/A NIA
Chioride 16887-00-6 | 250,000 75,000 N/A N/A N/A N/A N/A 1 mgiL
Ferrous Iron - N/A N/A NA N/A N/A N/A N/A N/A
Hardness - N/A 1,000 N/A N/A N/A N/A N/A N/A -
[Tss - N/A 4,000 NIA N/A N/A N/A N/A N/A

Final RI/FS Quality Assurance Project Plan
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QAPP Worksheef #15s
Reference Limits and Evaluation Table - Groundwater Inorganics (Metals and Cyanide)

1. EPA National Primary Drinking Water Standards (web page http‘//www.epa.gov/safewéter/contaminants/index.html),
EPA 816-F-03-016, June 2003. last updated November 28, 2006.
2. EPA National Recommended Water Quality Criteria. (web page http /hww.epa.goviwaterscience/criteria/wqctable/). 2009
3. EPA National Secondary Water Quality Standards (web page http://edocket.access.gpo.gov/cfr_2002/julqtr/40cfr143.3.htm) 2002.
4. New Jersey Ground Water Quality Standards Class IIA (NJAC 7:9C), July 7, 2008, downloaded August 4, 2010
The criteria used for the Project Action Limit is the lowest value of 1., 2., 3. and 4.
5. Highlighted and bolded Inorganics have CRQLs above their PQLGs. A contract modification will be requested to achieve the project goals.
**« DESA limits are included in Appendix D

AES = atomic emission spectroscopy NL = Not Listed or chemical name listed but no value available
CRQL = Contract Required Quantitation Limit PAL= Project Actior{ Limit

EPA = United States Environmental Protection Agency ) NJDEP = New Jersey Department of Environmental Protection
MDL = method detection limit : SIM = selective ion monitoring

MS = mass spectroscopy TOGS = Technical and Operational Guidance Series

N/A = Not Applicable CHgiL= microgram per liter

Final RI/FS Quality Assurance Project Plan
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QAPP Worksheet #15t
Reference Limits and Evaluation Table -Tissues (Inorganics)
Projec't l.\ction Analytical Method Achievab!e I'.aboratory
Limit Project Limits
Inorganics . Quantitation
(Al unitgs: mglkg) CAS Number | ' EPA Regional Limit Goal : )
Screeni:)g Levels (PQLG) MDLs CRQLs MDLs QLs
[Aluminum 7429-90-5 - 140 28 N/A N/A N/A 20
[Antimony 7440-36-0 0.054 ° 0.054 N/A N/A N/A 0.054
IArsenic 7440-38-2 _ 0.0021 0.0021 N/A N/A N/A 0.0021
Barium 7440-39-3 - 27 54 N/A N/A N/A 20
[Berylium 7440-41-7 0.27 .0.27 N/A N/A N/A 0.27
[lCadmium 7440-43-9 0.14 0.14 ~ N/A N/A N/A 0.14
[{Calcium 7440-70-2 N/A N/A N/A N/A N/A 500
J[chromium 7440-47-3 200 40 N/A N/A N/A N/A
[{[Chromium (hexavalent) 18540-29-9 0.0063 ° 0.0063 N/A N/A N/A 0.0063°
[[Cobait 7440-48-4 0.041 0:041 N/A N/A N/A 0.041
{{Copper 7440-50-8 5.4 54 N/A N/A N/A 2.5
[[Cyanide 57-12-5 2.7 2.7 N/A N/A _N/A N/A
fliron 7439-89-6 95 19 N/A N/A N/A- 10
[Lead 7439-92-1 N/A N/A N/A N/A N/A 1
{[Magnesium 7439-95-4 N/A N/A N/A N/A N/A 500
lIManganese 7439-96-5 . 19 19 N/A N/A N/A 1.5
iMercury 7439-97-6 0.041° 0.041 N/A N/A N/A 0.041°
{Nicke! 7440-02-0 27° 27 N/A N/A N/A 2T
Potassium 7440-09-7 N/A N/A - N/A N/A N/A 500
Selenium 7782-49-2 0.68 0.68 N/A N/A N/A 0.68
Silver 7440-22-4 0.68 0.68 N/A N/A N/A 0.68
Sodium 7440-23-5 N/A N/A N/A N/A N/A 500
Thallium -7440-28-0 N/A N/A N/A N/A N/A 2.5
\Vanadium 7440-62-2 068 ° 0.68 N/A N/A N/A 0.68°
Zinc 7440-66-6 41 8.2 N/A N/A N/A 6
' " EPA Regional Screening Levels for Fish Ingestion based on carcinogenic target risk of 10°° and noncarcinogenic hazard index of 0.1
2 screening level for antimony (metallic)
° screening leve! for chromium(V)) used
¢ screening level for mercury, inorganic salts
% screening level for nickel soluble salts
¢ screening level for vanadium and compound
CDM )

Final RI/FS Quality Assurance Project Plan
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QAPP Worksheet #15u* .

Reference Limits and Evaluation Table -Bioavailability and Electron Microprobe Samples
Analytical Method Achievable Laboratory
; QL Limits
lnorganiés Project Proj;act Quantitation -
(All units: | CAS Number Action oy N
s LG,
malkg) \ Limit™ Limit Goal (PQLG) MDLs MDLs aLs
AN
Arsenic 7440-38-2 0.389 0.39 N/A TBA NA NA
Lead 7439-92-1 . 0.0537 , 0.05 N/A TBA NA® NA

* The reference limits and evaluations table for Bioavailability and Electon Microprobe samples will be submitted as a field change '
notification upon procurement of laboratory :

5 -
** See Appendix E for individual standards . :
Historicalty high concentrations of metals have been detected on site. The laboratory shall screen the samples for high concentrations.

N/A = Not Applicable

Final RI/FS Quality Assurance Project Plan ~
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QAPP Worksheet #15v*
Reference Limits and Evaluation Table - Geochronology:Radiological Isotopes (Sediment)
Radiological Project Analytical Method - Achievable DESA
Al e CAS Project | Quantitatio _ Laboratory Limits
(All units: . " ant ’
Cilkg) Number | Action Limit|n Limit Goal MDLs CRaL
P (PALG) * MDLs | QLs
ICs-137 N/A - N/A N/A
le-7 N/A N/A N/A

* The reference limits and evaluations table for Bioavailability and Electon Microprobe samples will be submitted as a field
change notification upon procurement of laboratory

N/A = Not Applicable

-~

Final RI/FS Quality Assurance Project Plan
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QAPP Worksheet #16
Project Schedule Timeline Table

See Figure 10

Final RI/FS Quality Assurance Project Plan
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QAPP Worksheet # 17
Sampling Design and Rationale

The objectives to be achieved during the RI/FS are to define the nature and extent of contamination in site media; characterize surface water flow
patterns and sediment transport dynamics with current meters and geochronology samples; characterize groundwater-surface water
interactions, vertical and horizontal groundwater flow, and provide a groundwater quality baseline; obtain data to perform the HHRA and ERA,;
develop and screen remedial alternatives; and to conduct detailed analysis of a full range of appropnate remedial alternatives to support
selectlon of a remedy and preparatlon of a ROD for the site.

The field program will include:

Site Reconnaissance (Worksheet 17a)
Mobilization and Demobilization (Worksheet 17b)
Surface Water Sampling (Worksheet 17¢) '
Sediment Sampling (Worksheet 17d)

Soil Sampling (Worksheet 17¢)

Groundwater Sampling (Worksheet 17f)

Biota Sampling (Worksheet 17g)

Investigation Derived Waste (Worksheet 17h)
Field Blank Collection (Worksheet 17i)
Decontamination Procedures (Worksheet 17j)
Treatability Study (Worksheet 17k)

Water Level Measurement (Worksheet 171)

CDM
Final RI/F S Ouali zance Paject P
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QAPP Worksheet # 17b
Sampling Design and Rationale
Mobilization and Demobilization

Moblllzatlon and Demobilization :
Mobilization and demobilization activities will include site preparatlon and restoration, access support, field personnel orientation, field office and

equipment mobilization and demobilization, and field supply ordering, staging, and transport to the site for the field events.

Site Preparation

Prior to commencement of field work, each site worker will review the QAPP and APP. All sute workers will be onented to the target Sector areas
(Seawall, Jetty, Margaret's Creek, and Background Area) of the Site and the residential neighborhood. Equipment used to momtor the air for
particulate matter and organic vapors should be ready to use before commencement of any intrusive site activity. :

Existing roadway rights-of-way, open space, and clearings will be used to the maximum extent possible, for sampling locations. However, it will be
necessary to clear. some areas of vegetation in order to access the sampling locations. The drilling or vibracore subcontractor will be responsible for
clearing vegetation, as necessary, to access the sampling locations.

Health and safety work zones including personnel decontamination areas will be established iné)ccofrdance with the site-specific Accident Prevention
Plan (APP), Section 3. Local authorities such as the police and fire departments will be notified prior to the start of field activities.

Field Planning Meetings ‘

Prior to field activities, each field team member will review all project plans and participate in a field planning meeting, conducted by the CDM RI Task
Leader and Field Team Leader (FTL), to become familiar with the history of the Site, health and safety requirements, field procedures, and related
QC requirements. Field personnel (including subcontractors) will also attend on-site tailgate kick-off meetings immediately prior to the
commencement of each step of field activities. All new field personnel will recelve comparable briefing if they were not at the initial field planning .
meeting and/or the tailgate kick-off meetings. :

Field Equipment and Supplies L gt

Equipment and field supply mobilization, governed by CDM s Quallty Procedures (QP) sectlon 2.1, Procuring Measurement and Test Equipment and
section 5.3, Inspection of Items, will entail ordering, renting, and purchasing all equipment and supplles needed for each part of the Rl field
investigation. This will also include staging and transferring all equipment and supplies to and from the site. Measurement and Test Equipment
forms will be completed for rental or purchase of equipment (instruments) that will be utilized to collect field measurements. The field equipment will
be inspected for acceptability, and instruments calibrated as required prior to use. This task also invoives the construction of a decontamination area
for sampling equipment and personnel. A separate decontamination pad will be constructed by the subcontractor for the drilling equipment.

Investigation Derived Waste (IDW)
IDW procedures are covered in Worksheet #17h.
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Demobilization \
Demobilization will involve removing of all equipment and overseeing removal of IDW from the site. All drilling and sampling locations will be restored

as near as practicable to their original condition. Photographs will be taken of drilling and vibracore locations before and after drilling or coring
activities to document the original site condition and the restoration measures. Site restoration will be performed by the applicable subcontractor

under the direction of COM.

Personal Protective Equipment

m  Cut-resistant outer gloves

Nitrile glove liners/undergioves
Steel-toed and steel-shanked work boots
Safety glasses or goggles

Hard hat

Field Procedures for these Activities are detailed in: :
w TSOP 2-2  Guide to Handling Investigation Derived Waste ' "
m TSOP 5-1 Control of Measurement and Test Equipment
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|| Surface Water Sampling

Surface water samples are proposed to supplement the previously collected data and to help evaluate the horizontal and vertical extents of
site-related contamination. Bathymetry, topography, current and sediment transport profiles and the groundwater-surface water interactions study
results may be used to adjust the location, depth or media classification of the sediment and soil samples. Soil and sediment classifications are based
on their location relative to the spring high and spring low tide lines. The topographic and bathymetric survey will be used to define these lines and soil
and sediment sample designations will be adjusted based on the lines. The surface water samples are co-located with the sediment samples and will
be relocated accordingly. Additionally, if a sediment sample is relocated into a depositional area based on the results of the current study, sediment
transport profiles, or the groundwater-surface water interaction study, the surface water sample will be relocated as well All changes will be
documented in a Field Change Notification.

Additionally, sampling locations in the Seawall Sector will depend upon the results of the EPA pre-R| sampling and the beach re-sampling and-trench
excavation early actions activities. Background sample locations for Margaret's Creek will be determined following the characterization of sediment
dynamics, conducted as part of early Rl activities. A figure identifying the adjusted surface water sampling locations and the spring low tide and
mean high tide lines will be prepared prior to the commencement of intrusive field activities and appended to the QAPP. Sampling locations will be
identified in the figure with symbols unique to each of the four sectors. Field crews also will be supplied with weekly tidal charts for the area to assist
in the planning of daily sampling activities.

Surface water samples will be collected from Raritan Bay in the Seawall, Jetty, Margaret's Creek, and the Background Sectors. Access to these
locations will be possible either by foot while wading or by boat. Prior to sample collection, water quality parameters, including dissolved oxygen
(DO), pH, temperature, salinity, turbidity, specific conductance (SpC) and oxidation reduction potentiai (ORP) will be recorded. Additionally, the tidal
stage will be recorded in the field logbooks during surface water sampling activities. Sample collection methods will be determined based upon the
depth of the water. In shallow areas, procedures in Section 5.2 of TSOP 1-1 will be followed and in deep areas, the procedures in Section 5.3 of
TSOP 1-1 will be followed.

Geographic coordinates for the surface water sampling locations will be measured with a hand-held, or equivalent, global positioning system (GPS)
unit. Additionally, surface water sampling locations will be both noted on a hardcopy site plan and recorded in the field logbook. Photographs should
be taken at each sampling location to photo-document observed surface water quality conditions, location, and weather. :

Sample Collection Methods

For the Seawall and Jetty Sectors, grab samples will be collected from the water column, close to the sediment surface, but sufficiently above the

|| sediment surface to.limit capturing sediment in the samples, on foot while wading or from a boat. Sampling locations in and around Area 7 of the
Jetty Sector will be biased to net depositional zones (i.e. where deposition is greater than erosion). In the Margaret's Creek Sector, grab samples will

be collected during low tide from the water column, close to the sediment surface, but sufficiently above the sediment surface to limit capturing

sediment in the samples, on foot while wading or from a shallow-draft boat. Background surface water samples will be collected in a manner similar

to the environmental sampies. Surface water samples (with the exception of TAL metals analysis) will either be collected directly into the sample
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bottles or by using a disposable hydrasleeve or an equivalent sampler. The number and locations of surface water samples are detailed by Sector
and Area in Table 1. _

Surface water samples for TAL metals analysis will be filtered throllgh a nitrocellulose based membrane filter of 0.45 um (micron) nominal pore size
using the following procedure:

Collect the surface water sampling into a new, clean polyethylene sample container.
Place clean, unused polyethylene tubing in the peristaltic pump.
Connect the in-line filter to the outlet side of the peristaltic pump. :
Place the polyethylene tubing from the inlet side of the pump into the sample.
Obtain a waste container and the sample bottle and turn the pump on.
Discharge the first 100-200 milliliters (ml) of filtered sample into the waste container.
Fill the sample container provided by the subcontract laboratory with the required volume of filtered sample.
. 8)  Samples should be filtered only once, they are not to be passed through repeatedly until they are free of turbidity.

9) Turn the pump off, add the required preservative to the sample, and secure the sample container lid. Discard the empty 1 liter polyethylene

bottle with PPE. It should not be reused for other samples.

10) Remove and discard the used filter and polyethylene tubing.

11)  Connect new polyethylene tubing and filter to the pump for the next sample.

12) Clearly document on the chain of custody that the samples have been filtered.

~NO D W=
—_— O

QC samples will be collected in addition to the surface water samples. The number and type of QC samples are detailed in Worksheets #20 and #28.

Sample Analyses
Analyses for all surface water samples are detailed by Sector and Area in Table 1.

Field Procedures for these Activities are detailed in:

m TSOP 1-1 — Surface Water Sampling

® TSOP 1-2 — Sample Custody

m TSOP 2-1 — Packaging and Shipping Environmental Samples
® TSOP 4-1 - Field Logbook Content and Control

& TSOP 4-2 — Photographic Documentation of Field Activities -

& Worksheet 17 Decontamination Procedures

m Worksheet 18 Sampling Locations and Methods/ SOP Requ1rements

m Worksheet 21 Project Sampling SOP References y )
= Worksheet 28 QC Samples Table

CDM : | )
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Environmental Sediment Sampling
Sediment samples are proposed to help evaluate the horizontal and vertical extents of site-related contamination and to support the HHRA and ERA.

Sediment sampling locations will depend upon the results of the topographic and bathymetric surveys, the current and sediment transport profiles,
and the groundvater-surface water interaction study (covered under a previous QAPP for the site). Bathymetry, topography, current and sediment
transport profiles and the groundwater-surface water interactions study results will be used to adjust the location, depth or media classification of the
sediment samples. Classifying a sample as "sediment” is currently based on the estimated locations of the sample relative to the spring high and
spring low tide lines. The topographic and bathymetric survey will define the tide lines and sediment samples will be adjusted based on the lines.
Additionally, sediment samples may be relocated into depositional area based on the results of the current study, sediment transport profiles, or the
groundwater-surface water interaction study. All changes will be documented in a Field Change Notification. /

Sampling locations in the Seawall Sector will further depend upon the results of the EPA pre-RI sampling and the beach re-sampling and trench
excavation early actions activities. Background sample locations for Margaret's Creek will be determined following the characterization of sediment
dynamics. A figure identifying the adjusted sediment sampling locations and the spring low tide and mean high tide lines will be prepared prior to the
commencement of intrusive field activities and appended to the QAPP. Sampling locations will be identified-in the figure with symbols unique to each
of the four sectors. Field crews also will be supplied with weekly tidal charts for the area to assist in the planning of daily sampling activities.

Sediment samples will be collected from Raritan Bay in the Seawall, Jetty, Margaret’s Creek, and the Background Sectors. Access to these locations
will be possible either by foot while wading or by boat. Prior to sampling, the lithology of the sample will be described in‘accordance with TSOP 3-5.
Prior to sediment sample collection, the tidal stage will be recorded in the field logbooks. Samples will be collected and processed in accordance with

TSOP 1-11, Section 5.3.

Geographic coordinates for the sediment sampling locations will be measured with a hand-held, or equivalent, GPS unit. Additionally, sediment
sampling locations will be both noted on a hardcopy site plan and recorded in the field logbook. Photographs should be taken at each sampling
location to photodocument observed conditions, location, and weather.

Environmental Sediment Sample Collectlon Methods

Sediment samples will be collected by a subcontractor using a vessel-mounted vibracore sampler in inundated areas and a piatform-mounted
vibracore sampler in non-inundated areas. The actual structure supporting the vibracore will be determined by the subcontractor, based on site
conditions. Samples will be collected from the surface (0 to 6 inches bgs), subsurface (24 to 48 inches bgs), and extended depth and (48 to 72
inches) sediments in selected areas. The number of locations, sample depths and analyses for sediment samples are detailed by area in Table 1.

In addition to the proposed locations in the Margaret's Creek Sector, an additional five sediment samples may be collected in areas where slag or
other contamination is observed. Sediment samples in open water areas will be colfected by a subcontractor using a vibracore on a shallow-draft
boat, or platform-mounted on an all-terrain vehicle (ATV) in shallow water areas. At sample locations with dense vegetation, the platform-mounted
vibracore and ATV will be utilized. Cores will be collected from 0 to 4 feet bgs. The number of locations and sample depths for sediment samples are

detailed by area in Table 1.
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QC samples will be collected in addition to the sediment samples. The number and type of QC samples are detailed in Worksheet #28.

Sediment Sample Analyses '
Analyses for all sediment samples are detailed by Sector and Area in Table 1. To prepare for the possibility of having to conduct a geochronology

study, surface sediments collected from the Margaret's Creek Sector will also be analyzed for Be-7.

Geochronology Study
Geochronology sediment samples will be collected in the Margaret's Creek Sector if 1) the results of the environmental sediment sampling indicate

the presence of contamination at concentrations warranting remediation, 2) depositional zones in the wetlands are identified, and 3) evidence of
filling activities or disturbance in the core sample location has not been found or suspected.

Geochronology sediment core samples will be collected from known depositional areas in order to determine the sediment accumulation rate and
contaminant loading rate. Three 1-meter long cores will be collected in three separate depositional zones of Margaret's Creek, for a tota} of nine
cores. The locations will be determined by an overlay of the contaminant data and the Beryllium-7 (Be-7) data gathered during the preceding
environmental sediment sampling efforts. Areas that are determined to be both contaminated and depositional will be considered for geochronology
sampling. The cores will be collected by the subcontractoif using a vibracore sampler and will be sealed for shipment to the laboratory. The core tube
will be decanted to remove water and will be capped air tight. The laboratory will be responsible for slicing the core into one centimeter sections,
_labeling the samples with the core location and sample depth, and analyzing each section for TAL metals, mercury, hexavalent chromium and
cesium-137 (Cs-137). Two cores will be utilized for the laboratory analysis, and the third core wili be kept in cold-storage for any needed follow-on
analysis. Table 1 lists the type of analysis and number of samples for the geochronology samples.

Bloavanlablllty Study
Sediment and soil will be collected from Areas 2, 3, 5, 6 and 9 for in vitro bioavailability and electron mlcroprobe analysis for lead and arsenic. This

data will be used to adjust toxicity criteria used in risk assessments. As shown in Figure 8 and detailed in Table 1, the sediment and soil will be
collected as follows:

10 locations in upland Area 9

10 locations in upland Areas 2, 5, and 6
10 locations in intertidal zone Areas 2, 5, and 6 o

10 locations in Area 3.

The locations represent a range of different sediment/soil types and composition, a range of expected contaminant concentrations, as well as
different areas for human exposure. Approximately 50 grams of material will be collected from the 0 to 24-inch interval at each location. Because this
study involves the analysis of both sediment and soil, this section is duplicated in Worksheet #17e. In.total, 40 samples.will be collected during this

study.
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Field Procedures for these Activities are detailed in:

m TSOP 1-2 - Sample Custody ‘

& TSOP 1-11 — Sediment/Sludge Sampling, Section 5.3

m TSOP 2-1 — Packaging and Shipping Environmental Samples
m TSOP 4-1 — Field Logbook Content and Control

’m TSOP 4-2 — Photographic Documentation of Field Activities

=& Worksheet 17] Decontamination Procedures

& Worksheet 18 Sampling Locations and Methods/ SOP Requirements
m Worksheet 21 Project Sampling SOP References

m Worksheet 28 QC Samples Table

CDM
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Environmental Soil Sampling
Soil samples are proposed to help evaluate the horizontal and vertical extents of site-related contamination and to support the HHRA and ERA. Soil

sampling locations will depend upon the results of the topographic and bathymetric surveys (covered under a previous QAPP for the site). Sampling
locations in the Seawall Sector will further depend upon the results of the EPA pre-Rl sampling and the beach re-sampling and trench excavation
early actions activities, Background sample locations for Margaret's Creek will be determined following the characterization of sediment dynamics. A
figure identifying the adjusted.soil sampling locations and the spring low tide and mean high tide lines will be prepared prior to the commencement of
intrusive field activities and appended to the QAPP. Sampling locations will be identified in the figure with symbols unigue to each of the four sectors.
Field crews also will be supplied with weekly tidal charts for the area to assist in the planning of daily sampling activities.

Soil samples will be collected by a drilling subcontractor with a direct push sampler, either mounted on an ATV or powered by a hand-held,
compressor-driven jackhammer. It is possible that the drilling subcontractor may need to utilize a track-mounted rig in the Margaret's Creek Sector.
Some locations where only surface soil samples are required may be collected by hand or using a hand-heid push-corer. Soil samples will be

collected to a maximum depth of 4 feet bgs. The number of locations, sample depths, and analyses for soil samples are detailed by Sector and area
in Table 1. Prior to sampling, the lithology of the sample wilf be described in accordance with TSOP 3-5.

Geographic coordinates for the soil sampling locations will be measured with a hand-held, or equivalent, GPS unit. Additionally, soil sampling
locations will be both noted on a hardcopy site plan and recorded in the field logbook. Photographs should be taken at each sampling location to
photodocument observed conditions, location, and weather. ‘

Environmental Soil Sample Collection Methods ‘
Soil samples will be collected in accordance with TSOPs 1-3 (Section 5.2.1) and 1-4 (Section 5.2.3), Surface and Subsurface Soll Sampllng from

surface (0 to 12 inches bgs to support the ERA and 0 to 24 inches to support the HRRA) and subsurface (24 to 48 inches bgs) soils. Subsurface
samples will be collected using direct push technology (TSOP 3-1, Section 5.1)In addition to the proposed locations in the Margaret's Creek Sector,
an additional five soil samples may be collected from areas where siag or other contamination is observed. The number of locations and sample

depths for both surface and subsurface soil samples are detailed by area in Table 1.

QC samples will be collected in addition to the soil samples. The number and type of QC samples are deta.iled in Worksheet #28.

Technical Review Workgroup (TRW) Study

To support evaluation of lead contamination in the human health risk assessment, additional soil sampling for lead will be performed in accordance
with the Superfund Lead-Contaminated Residential Sites Handbook (EPA 2003). This document, prepared by the EPA Technical Review Workgroup
for Metals and Asbestos (TRW) Lead Sites Workgroup, provides guidance for assessing and managing risks associated with lead-contaminated
residential sites. For purposes of evaluating soil lead contamination, the TRW handbook considers park areas as. residential properties. The
beaches in Areas 2, 5, and 6 are used for recreational purposes, and are therefore, subject to the guidance.

Final RI/FS Quality Assurance Project Plan




- ~ - ~ _ R .. / - . :
~ - £ ) . th N
- ~ - - s - e -

. » Raritan Bay Slag Site

R Revision: 0
October 28, 2010

Page 116 of 208

QAPP Worksheet # 17e
Sampling Design and Rationale
Soil Sampling

The handbook recommends dividing properties into 0.25-acre sections (approximately 10,000 square feet), and collecting one five-point composite
soif sample from each section. The proposed sampling is detailed on Table 1, and Figure 3 shows the centerpoints of the 0.25-acre sections in Areas
2,5, and 6. Since low tides expose soil in the intertidal zone, sampling will extend to the spring low tide line. Composite samples will be collected
from the 0 to 2 inch interval. The analytical laboratory will sieve each sample to isolate the soil fraction less than 250 microns; therefore, two 8- ounce
(oz) jars (total 16 oz) will be filled per composite sample location to ensure that adequate sample volume is achieved. The figure also displays

-background locations in Area 10 where similar five-point composite samples will be collected. Based on the recommended sample density (one

composite sample per 10,000 square feet), 33, 144, and 135 composite samples will be collected from Areas 2, 5 and 6, respectively.

’

Bidavailability Study ‘
Soil and sediment will be collected from Areas 2, 3, 5, 6 and 9 for in vitro bioavailability and electron microprobe analysis for lead and arsenic. As
shown in Figure 5 and detailed in Table 1, the soil and sediment will be collected as follows:

10 locations in upland Area 9 : : .
10 locations in upland Areas 2, 5, and 6

10 locations in intertidal zone Areas 2, 5, and 6
10 locations in Area 3.

The locations represent a rangé of different soil/sediment types and composition, a range of expected contaminant concentrations, as well as
different areas for human exposure. Approximately 50 grams of material will be collected from the 0 to 24-inch interval at each location. Because this
study involves the analysis of both soil and sediment, this section is duplicated in Worksheet #17d. In total, 40 samples will be collected during this
study. ) ,

Soil Sample Analyses
Analyses for all soil samples are detailed by Sector and Area in Table 1.

Field Procedures for these Activities are detailed in:

m TSOP 1-2 — Sample Custody

m TSOP 1-3 — Surface Soil Sampling

m TSOP 1-4 — Subsurface Soil Sampling

m TSOP 2-1 — Packaging and Shipping Environmental Samples
m TSOP 3-1 — Geoprobe® Sampling

m TSOP 4-1 - Field Logbook Content and Control

a TSOP 4-2 - Photographic Documentation of Field Activities

® Worksheet 17j Decontamination Procedures

a Worksheet 18 Sampling Locations and Methods/ SOP Requirements
& Worksheet 21 Project Sampling SOP References

m Worksheet 28 QC Samples Tabie

CDM
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Groundwater Sampling
Installation of up to 11 monitoring well pairs (consisting of 1 shallow and 1 deep), mcludmg one background pair, wiff be installed to obtain water level

data to determine the groundwater flow direction and the horizontal and vertical hydraulic gradients across the seawall. The monitoring wells will also
be used to collect groundwater samples to evaluate baseline groundwater quality to support development of remedial alternatives in the FS.
Monitoring well installation activities will precede the activities detailed in this RI/FS QAPP and are discussed in detail in Revision 1 to the Early
Actions QAPP. Figure 6 presents the proposed locations of the 11 new monitoring well pairs.

All 22 monitoring wells will be allowed to stabilize after development for at least 14 days before being sampled. Synoptic water levels and organic
vapor readings at the well head will be recorded from all monitoring wells (22 new and 3 existing) prior to sampling. Additionally, the tidal stage will
be recorded in the field logbooks during all field activities.

Summary of Low Stress (Low Flow) Purging and Sampling Methods

Air monitoring and water quality monitoring equipment should be calibrated in the field at the start of each day. Wells planned to be sampled on any
given day should be opened at the start of the work day and left open to allow the water column to equilibrate to any changes in ambient pressure, if
possible. All wells should be shut and secured at the completion of each work day. In general, the shallow monitaring well of a cluster will be purged

and sampled before its respective. deep counterpart.

All monitoring wells will be purged and sampled in accordance with the site-specific low-flow, minima! drawdown sample procedure, which follow the
project specific low flow purging and sampling (Appendix C). In general, purging will be accomplished with a Grundfos Redi-Flo2 submersible pump
and dedicated Teflon or Teflon-lined polyethylene tubing (1/4-inch but no greater than 3/8-inch), which will be lowered slowly to the approximate
midpoint of the well screen. The tubing length, from the top of the well casmg to the flow-through chamber; should be the shortest length

manageable.:

Before starting the pump, measure the water level in the well and record the measurement in the field logbook. Start purging the well at a rate
between 200 and 500 milliliters per minute (mL/min), so as to prevent drawdown greater than 0.3 feet. Water levels and water quality parameters,
including DO, pH, temperature, salinity, turbidity, SpC, and ORP, will be recorded in the field logbook every 5 minutes during purging until water
quality parameters stabilize. Water quality parameters will be collected via a flow through cell. Stabilization is achieved when the water quality
parameters remain within the following ranges of one another for three consecutive readings: o ,

+0.1 for pH

+3% for SpC

+10mV for ORP

+10% for DO and turbidity
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Turbidity will be monitored and attempts will be made to achieve a turbidity of 50 NTUs or less. If stability has not been achieved after 4 hours of
continuous purging, purging will be discontinued and a groundwater sample collected. Attempts to reach stabilization will be documented in the field
logbooks.

Once parameters stabilize, the flow rate will be reduced to between 100 and 250 mb/min. Groundwater samples will be collected directly from the
Teflon or Teflon-lined polyethylene tubing. Care will be taken to ensure that no bubbles are present in the tubing during sampling. Worksheet #19
will be consulted to determine whether pH adjustment is necessary for the VOC samples. Sample coilection time, the underscored environmental
sample name (and environmental sample duplicate name), analytical parameters sampled for size, type and quantlty of bottleware, and
preservatives used will all be noted distinctly in the field logbook.

QC samples will be collected in addition to the surface water samples. The number and type of QC samples are detailed in Worksheet #28.

Sample Analyses
Analyses for all groundwater samples are deta;led in Table 1. HACH test for ferrous iron will be performed on-site. Procedures for ferrous iron testing

are included in Appendix B.

Field Procedures for these Activities are detailed in:

& TSOP 1-2 — Sample Custody

m TSOP 1-6 — Water Level Measurements

m TSOP 1-10 - Field Measurement of Organic Vapors

a TSOP 2-1 — Packaging and Shipping Environmental Samples
= TSOP 4-1 - Field Logbook Content and Control

m TSOP 4-2 - Photographic Documentation of Field Activities

m TSOP 5-1 — Control of Measurement and Test Equipment

® Worksheet 17j Decontamination Procedures

8 Worksheet 18 Sampling Locations and Methods/ SOP Requirements

® Worksheet 21 Project Sampling SOP References

m Worksheet 28 QC Samples Table -

m Appendix B - HACH method 81486 for Ferrous lron

s Appendix C Groundwater Sampling SOP for Raritan Bay Slag Slte EPA Region 2.
CcDM
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To support the HHRA, fish, ciam, and crab species representative of the area and commonly consumed by humans will be collected and submitted
for analysis. Dead birds WI|| also be collected and analyzed.

Fishes
Fish will be collected from areas adjacent to the site, such as Areas 1, 2, 5, and 6, as well as the Cheesequake Creek jetty area, using common

fisheries management techniques such as trawling, gill nets, or hook and line, as appropriate. Fish will be taxonomically identified and the weight and
totat length of representative individuals will be recorded. Following measurements, fillets from both sides of each fish will be removed and weighed.
If necessary, fillets may need to be composited to ensure that analytical volume requirements are meet.

Fish targeted for collection include summer flounder (i.e., fluke), striped bass, blue fish, cunner, black sea bass, and sea robin. Legal size specimens
will be retained; however, depending on catch success, individuals below the size limit may be kept in order to meet project objectives. A project goal
of five individuals per species is intended where fillets from both sides of each individual will be submitted for chemical analysis. In order to fulfill
analytical requirements, composite samples consisting of multiple individuals may be required. Only target species will be retained. In the event that
project goals of catching five individuals of each species are not being met during sampling activities, alternative species may be selected, or
additional target species may be retained if caught. In order to minimize fish mortalities by retaining everything caught, EPA will be notified of catch
success problems and a discussion will be held regarding the selection of alternative species based on field observations.

During processing the length, weight, and species of each individual retained will be recorded. If still alive, fish will be euthanized via sharp blow to
the head with a biunt instrument. Fish will be scaled and fillets will be removed using a decontaminated stainless. steel fillet knife leaving the skin on.
The remaining carcass will be disposed of in municipal trash or. discarded to Raritan Bay. Fillets will then be weighed in order to ensure that the

analytical mass requirement is met. One sample will consist of both fillets. The fillets will be wrapped in aluminum foil, placed into a ziplock bag on
which the species and filet weights wilf be noted and frozen using dry ice. To the extent possible, individuals will be composited by species and area.

Clams
Clams will be collected at specified sampling focations using a clam rake it is anticipated that these locations will consist of Areas 1, 2, 5, and 6, and

the Cheesequake western jetty, within the intertidal zone. Itis anticipated that the hard clam (Mercenaria mercenaria) will be the species submitted
for chemical analyses. The hard clam is a commercially harvested and consumed clam species commonly referred to as littleneck, cherrystone, and
chowder depending on their size, but all are the same species. The likelihood that this species is present at specific locations will be dictated by the
habitats present If habitats appropriate for this species are not present at a sample location, an alternate species such as the ribbed mussel
(Geukensia demissa) may be collected. Samples will consist of the soft portions (i.e., meat) of the clam; shells will be discarded. Due to analytical
volume requirements it will be necessary to composite several individuals by species into one representative sample. To the extent possible, -
individuals will be composited by Area.

Blue Crabs
Blue crabs will be collected from select locations within Areas 1, 2, 5, 6, and the western Jetty Crabs will be collected using standard recreational or

commercial baited crab traps; however, long-handled dip nets may also be used where appropriate such as along the western jetty or if crabs are
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visually located. An additional option, if field logistics allow, is to deploy traps from a boat. An anchor or weight such as a brick is attached to the trap,
 along with a buoy affixed to a length of rope to allow for retrieval. This option will only be utilized if boat-based fish sampling activities are being .
conducted within the same time frame as crab sampling.

If analytical mass requirements are not met with five individuals, additional crabs may be needed. An attempt will be made to ensure that a uniform
number of crabs will be included in each sample; however, this is dependent on catch success as some areas may produce more crabs than others.

Once baught, individual crabs will be placed into ziplock bags, double bagged, identifying the area of collection, and held on dry ice in a cooler for
transport to the lab for dissection and processing.

Dead Birds

Rubber, vinyl, or nitrile gloves shall be used when picking up dead birds. Alternately, a plastic bag shall be used. Specimens that are representative
of all species affected and geographlc areas will be collected. Only fresh dead specimens will be collected. Decomposed or scavenged carcasses
will not be collected. The collected carcasses should be immediately stored in a cooler containing ice. The sample shall be sent to US Fish & Wildlife
Services for processing.

A leg tag will be attached with the following information in pencil or waterproof ink:
Date collected, Species, Location (specific site, town, country, state), Found dead, Collector, Your reference number

Each sample shall be placed ina plastlc bag and sealed. The zipper bag closure will be covered with strapplng or duct tape after sealing zipper. Twist
non-zipper bags closed, fold over on itself, and secure with package strapping or duct tape. Place 1* bag inside a 2" bag, close and seal. More than
one individually bagged birds can be placed in the 2™ bag. This prevents cross-contamination of individual specimens and leaking shipping
containers. Tag the outside of 2" bag and the number and species of birds, date collected, location, and name of collector. Reminder order: TAG,
BAG, BAG, TAG.

Sample Analyses )
Analyses for biota samples are detailed in Table 1.

Field Procedures for these Activities are detailed in:

a TSOP 1-2 Sample Custody

u TSOP 2-1 Packaging and Shipping Environmental Samples

m TSOP 2-2 Guide to Handling Investigation Derived Waste

m TSOP 4-1 Field Logbook Content and Control, see Worksheet #21 for modlflcatlon
m Worksheet 17] Decontamination Procedures

m Worksheet 18 Sampling Locations and Methods/ SOP Requirements
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QAPP Worksheet # 17h
Sampling Design and Rationale
Investigation Derived Waste

Investigation derived wastes (IDW) generated during sampling and drilling activities will be containerized in drums, roll-off containers, tanks, or other
appropriate vessels to be provided by the designated subcontractor and disposed of off-site, if they cannot be released to the ground surface. IDW
may be released to the ground surface only if the conditions outlined in the NJDEP Field Sampling Procedures Manual (NJDEP 2005) Chapter 2A,
Sections 2.4.5.6 and 2.4.5.7, and the April 30, 2009 updates to these sections are met. In general, the disposal of IDW must be carried out in a
manner such as not to contribute further environmental degradation or pose a threat to public health or safety. Additionally, water generated that is
deemed not contaminated may be re-applied directly to the ground surface and allowed to percolate back into the ground water system.

Containerized IDW will be staged at a secured location agreed upon by the USAGE, EPA, and CDM. IDW containers will be stored on-site until
wastes are characterized and can be removed by a licensed waste hauler. Mobilization of filled drums to staging location will be accomplished with || _
a drum dolly or cart or by a subcontractor with appropnate drum- mobilization equment Ground surface across the site is predominantly sand.
Plywood sheets may be necessary to facilitate staging activities. ‘ ~

Wastes expected to be generated during site investigation activities may include heavy metals-contaminated soil, sediment, surface water,
groundwater, aquatic specimen tissues, equipment decontammataon water, and misceltaneous solids (i.e. personal protective equipment (PPE),

absorbents, plastics, etc.).

An IDW log will be maintained in the field logbook by the Site Manager describing the drum number and contents of each drum, including gross
physical characteristics, sample.information, and drum labeling information. Field oversight and health and safety monitoring will be conducted
during all waste disposal field activities. CDM will sign non-hazardous bills of Iadlng on behalf of USACE. Manifests for hazardous material disposal

will be signed by an on-site USACE representative.

Personal Protective Equipment

a  Cut-resistant outer gloves

Nitrile glove liners/undergloves
Steel-toed and stell-shanked work boots
Safety glasses or goggles -

Field Procedures for these Activities are detailed in: ~
m TSOP 2-2 (rev 5, March 2007) Guide to Handling Investigation — Derived Waste
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QAPP Worksheet # 17i
Sampling Design and Rationale
Field Blank Collection

Field equipment blanks and collection frequency are detailed on Worksheet #28. Equipment to be used during RI activities includes but is not
necessarily limited to pre-cleaned and individually-wrapped soil scoops, decontaminated Grundfos Redi-Flo2 pumps, disposable hydrosleeves, and
fillet knives. A field equipment blank should be representative of the quality of the equipment decontamination process for the associated samples.
Collection of the field equipment blanks will occur following decontamination events and will be collected at a frequency of up to one per day.
However, if a field decontamination event provides sufficient equipment for multiple days, only one field equipment decontamination blank will be

|| collected for the decontamination event o~

The field equipment blank should be collected at the begmnmg of the day, prior to the sampling event and after decontamination, and that blank must
accompany samples collected on that day. Volume requirements are outlined on Worksheet # 19. Reagent grade analyte-free water is required.

Collection procedures are as follows:
Collectron of field equrpment blanks for VOC samples

s Pour blank water over the surface of the sampling equipment into three 40-ml pre -preserved vials to form a meniscus above the rim of the vial.
Seal the vials so that no air bubbles form in the vials. Note in the logbook the sample identification number, water lot number, type of water, and

assocrated piece of equipment.

Collection of field equipment blanks for non-VOC samples:

s Pour blank water in a manner such that it touches the same contact points as the sample.
s Siowly pour blank water from the sampling equipment into the appropriate sample bottles (preserved or non- preserved as per analysis).
m  Document and ship QC samples in accordance with TSOPs 2-1 and 4-1 as clarified by Worksheet #21.
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QAPP Worksheet # 17
Sampling Design and Rationale
Decontamination Procedures

Field decontamination will be performed on all personnel and equipment that enters the exclusion zone. Personnel decontamination procedures will
be implemented to prevent worker exposure to site contaminants. Equipment decontamination procedures will be implemented to prevent
cross-contamination of environmental samples and prevent off-site migration of contaminants as a result of site investigation activities.

Personal Protective Equipment

s Non-residual detergent (Alconox) and tap water rinse

®  Respirator sanitizer (for respirator or self contained breathing apparatus [SCBA] face piece)
s Thorough rinse W|th potable water .
s Airdry

Field Monitoring Equipment
Instruments should be cleaned per manufacturer s instructions. The electronic water Ievel indicators and water quality parameter probes cannot be

rinsed with solvents or acids. The electronic water level indicators will be decontaminated with a non-phosphate detergent, tap water rinse, and a final
distilled/deionized water rinse prior to use at each well. The water quality parameter probes will be rinsed prior to and after each use with
deionized/distilled water only.

Drilling Equipment and Other Large Pieces of Equipment

Soil samples collected using direct push techno!ogy {DPT) will be collected in dedicated plastic sleeves. DPT rods and samplers probes will be
decontaminated as follows:

1. Physical removal of sail

2. Scrub with Alconox detergent in potable water

3. Rinse with potable water

4. Rinse in distilled/ deionized water

5. Air dry

Sediment samples collected using a vibracore sampler will be collected in dedicated plastic sleeves using dedicated core catchers. The shoe of the
vibracore sampler will be decontaminated as follows:

1. Physical removal of soil -

2. Scrub with Alconox detergent in potable water

3. Rinse with potable water

4. Rinse in distilled/ deionized water

Decontamination of vibracore and DPT equipment will take place at the sampling locations. All decontamination water will be collected and
containerized.
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QAPP Worksheet # 17j
Sampling Design and Rationale
Decontamination Procedures

Samphng Apparatus, General Considerations

Al sampling apparatus must be properly decontaminated prior to its use in the field to prevent cross-contamination. Equipment should be
decontaminated after usage (once a day or on an as needed basis). Decontamination will be performed in an area-outside the contamination zone.
Enough equipment will be available to be dedicated to the sampling points planned each day. :

: Decontamlnatlon Procedure:
The required decontamination procedure for sampling equipment including trowels, bowls, spoons, and hand-held sampling devices is:

a. wash and scrub with low phosphate detergent
b. ~  tap waterrinse
** C. 10 percent nitric acid rinse (for metals analysis only), laboratory grade (one percent solution will be used when carbon steel

equipments, such as split-spoons, are used)

d. demonstrated analyte-free water
bl e. isopropanol rinse (all solvents must be pesticide-grade or better)
el f. demonstrated analyte-free water rinse (amount of water must be at least five times that of the solvents used)
g. air dry
h. wrap in aluminum foil, sh ny side out, for transport
* Tap water must be from a municipal water treatment system. The use of an untreated potable water supply is not an acceptable substitute.
> Nitric acid rinse will only be used when samples are collected for inorganics
bl Solvent rinse required only when sampling for organics.

i A sample of the demonstrated analyte-free water will be collected and submitted for chemical analysis. Analytical results will be kept on-site.
Determination of analyte-free water will be demonstrated by analyzing each lot of water used

White performing decontamination activities, phthalate-free gloves should be used to prevent phthalate contamination of the samplmg equipment
that could result from the interaction of the gloves with the organic solvents.

Decontamination Equip'ment

Personnel protective equipment Air monitoring equipment and cahbration gas

10 percent nitric acid (one percent when needed), ultra pure grade

a Distilled/deionized water. ] Demonstrated analyte-free water

m  Potable water ] Polyethylene sheeting

m  Deep basins = Utility knife

m Brush ] Non-phosphate detergent (i.e. Alconox)
®  Acetone or isopropanol (pesticide-grade) ] Aluminum foil

a a

=

Final RI/FS Quality Assurance Preject Plan



Raritan Bay Slag Site
Revision; 0

October 29, 2010
Page 125 of 208

QAPP Worksheet # 17j
Sampling Design and Rationale
Decontamination Procedures

Field Procedures for these Activities are detailed in:
m__TSOP 4-5 (rev 7, March 2007) Field Equipment Decontamination at Nonradioactive Sites.

CDM | - N
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QAPP Worksheet # 17k
Sampling Design and Rationale
Treatability Study

Treatablllty Study
Approved treatability studies of the source material (slag) and contaminated soils and sediments will be conducted in accordance with the approved

addenda to the work plan, Contractor Quality Control Plan (CQCP), QAPP, and APP, as necessary, to either select or develop a remediation
technology or vendor that can achieve the performance standards. A separate QAPP will be prepared for the treatability study.

,
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" QAPP Worksheet # 171
Sampling Design and Rationale
Water Level Measurements

Staff gauges will be installed by hand, using a fence post driver, at the time of the surface water and sediment sampling. A seven foot length of 2-inch
diameter galvanized steel pipe will be driven into the stream bed so that at least a four foot section of riser protrudes above the sediment surface. A
four foot stream gauge will be secured to the riser with steel bolts through holes drilled in the riser such that the base of the gauge will be
approximately six inches above the stream bed. Three holes drilted at the top of the staff gauge riser will be used to secure three guide ropes. Each
guide rope will be tied to steel pegs driven into the ground/sediment. The pegs should be of sufficient length to allow for solid anchoring of the gauge
to prevent disturbance of the gauge during elevated stream flow events.

Six rounds of synoptic water level elevation measurements will be collected at 22 new monitoring wells, 3 existing monitoring wells, a staff gauge
adjacent to the seawall and a marker on the Route 35 Bridge to evaluate the vertical and horizontal groundwater gradients and the
groundwater-surface water interaction.

The six rounds of measurements will be collected at one-month intervals. N N

Water levels will be measured manually with a calibrated m-scope. The data will be used to assess the feasibility of controlling groundwater, if
necessary, as part of any remedial action. During each event measurements will be collected at high tide and at low tide as defined by the closest

tidal gauge or at Cheesequake inlet.

The location and elevation of each monitoring'well, the staff gauge and the marker on the Route 35 Bridge will be surveyed by a New Jersey licensed
land surveyor. Elevation measurements will be made at marked water level measuring points on the inner casing, the top of the outer protective
casing, and the adjacent ground surface.

Field Procedures for these Activities are detailed in:

= TSOP 1-6 Water Level Measurement, Section 5.2 Water Level Measurement Using Electronic Water Level Indicators (and manufacturer’s
instructions)

= TSOP 1-10 Field Measurement of Organic Vapors, Section 5.1 Direct Reading Measurement, if required by Health and Safety Pian

w TSOP 4-1 Field Logbook Content and Control, with the modifications noted on Worksheet #21.

s Worksheet 17j Decontamination Procedures
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: QAPP Worksheet #18 )
Sampling Locations and Methods/SOP Requirements Table
_— Number of . .
Sampling _ . Sampling Rationale for
Location ID Matrix . Depth Analytical Group Concentration . San:lple-s SOP - Sampling
Number Level (identify field Reference Location
_ duplicates)
o . TCL VOCs, SVOCs, ‘
S?" . Pesticides and PCBs, Refgr to Tab!e !, ,
Investigation Surface and Referto | TAL Metals, including Duplicates will be TSOPs 1-3 Worksheet #17e
S . ' i e
amples Subsurface Soil | Table 1 Hg, hexavalent Low/Medium Co"i?tf (:) :rt’ gorate 1-4 & Table 1
Areas 1,2, 3, 4,5, chromium, pH, TOC, ‘ samples
6, 7' 8, 9, 10, 11 1 grain size
o TCL VOCs, SVOCs, | -
Surface Water Pesticides and PCBs, TSOP 1-1/
Investigation Total and Dissolved gjf?r tct> Tab.lﬁg’ Project .
Samples Surface Water Referto | Metals, mercury, Trace VOC c 0"2(';: de:tvgl ratz Specific SOP | Worksheet #17¢
Table 1 hexavalent Low/Medium of 1 per 20 described in & Table 1
Areas 1, 2, 5, 61 7, chromium, TSS, pH, |- san? les: Worksheet
8,9,10, 11 ’ : chloride, hardness, P #17c
- alkalinity *
TCL VOCs, SVOCs, .
Groundwater Pesticides and PCBs, Appendix C —
Investigation TAL Metals, including Refer to Table 1, CE;':QJS: 3\'/032 e2r
Samples Hg, hexavalent Duplicates will be )
Groundwater | Mid-screen | chromium, TSS, pH, Trace VQC collected at arate | _ Sampling Worksheet 17f
. hioride. hardness Low/Medium of 1 per 20 Procedure Low & Table 1
: 1,2 : c ' ' P Stress (Low
See Figure 9~ , alkalinity, ammonia, : samples Flow) Purging
3 e e T
Sediment TCL VOCs, SVOCs, : Refer to T 1
Investigation Pesticides and PCBs, DSpirca?esavS:ﬁ bé '
Samples Sediment Refer to-. TAL Metals, including Low/Medium | collected at a rate TSOP 1-11 Worksheet 17d
Table 1 Hg, hexavalent A £1 20 & Tabie 1
Areas 1, 2, 5, f13.2 7, - | chromium, pH, TOC, . Osarr?elres
8,9,10,11 " : grain size, Be-7 * P
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QAPP Worksheet #18
Sampling Locations and Methods/SOP Requirements Table

Sampling | Concentration N;;:nbi;:f Sampling Rationale for
Location ID Matrix Depth Analytical Group . hple: sopP Sampling
Number Level (identify field Reference Location
: duplicates) '
TRW Samples
. Refer to Table 1,
Areas 2,3, 5,6 Duplicates will be
Soi Refer to Pb* LowMMedium | collected atarate | TsOP1-3 | /opsheet t7e
See Figure 3 ' of 1 per 20
samples
3 . Refer to Table 1,
Geoscgrl;?:lzlsogy Refer to TAL Metals, inctuding Duplicates will be Worksheet 17d
Sediment Table 1 Hg, hexavalent Low/Medium | collected at a rate TSOP 1-11 & Table 1
Area 9 : chromium, Cs-137 * of 1 per 20 .
samples
. Biota Samples TCL SVOCs, Refer to Table 1, Project
Tissue - clams Pesticides and PCBs Duplicates will be o
Jetty sector Refer to , ! . Specific SOP | Worksheet 17g
intertidal zones, or mussels Table 1. TAhMer:als, mcI:Iuctjmg Low/Medium co‘llicf:t1ed :rt gorate described in & Table 1
Seawall sector : 9, hexavaien 4 P Worksheet 17g
intertidal zones ’ chromium, Lipids samples
Biota Samples Tiesue - | TCL SVOCs, Refer to Table 1, Projoct
Seawall and jetty commonly Referto | .,F.,zitﬂg;slsa?g;%is” Low/Medium g!]lglcct::ctje:tv:”r:ti Specific SOP | Worksheet 17g
sectors — Raritan | consumed fish Table 1 Ha h ' | ut g of 1 per 20 described in & Table 1
Bay and intertidal species g, hexavaien 4 per < Worksheet 17g
Z0nes - chromium, Lipids samples
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' QAPP Worksheet #18
Sampling Locations and Methods/SOP Requirements Table
‘ . Number of . .
Sampling : . Sampling Rationale for
Location ID Matrix Depth) ‘Analytical Group ConcLeer:’terftlon i d?;'t‘i‘fpkfaisel d SoP Sampling
Number : 1y Reference Location
duplicates)
Biota Samples ) ~ TCL SVQCs, Refer to Table 1 . .
. Tissues - blue e pit . N Project
Seawall and jetty Pesticides and PCBs, Duplicates will be e
sectors — Raritan c|awl crab d I;e;e;r to TAL Metals, including | Low/Medium | collected at a rate %pemf}é: SdOP Wogrlk_?hglet 11 9
Bay and intertidal | mutsc © in able 1. Hg, hexavalent ) of 1 per 20 W eic:: et 1"; able
zones epatopancreas chromium. Lipids * samples orksheet 17g
Bal::anlgz?r'cl;;y ' Bioavailability in vitro- : -
Microprobe Sedlmept and 0-24 test for As‘ and Pb, . : TSOP 1-3 and Worksheet 17d
Soil . Electron microprobe Low/Medium 40 samples - and 17e
Samples inches for As and Pb * 1-4 & Table 1
Areas 2,1 g 56,9
See Figure 8
Notes:

Figure depicting surface water, sediment, and soil sémpling locations will be generated upon completion of and based on the results and findings of the bathymetric
survey, current and sediment transport profiles, and groundwater-surface water interactions studies. -

2 See Table 1 -

2A geochronology study is only proposed if results of environmental sampiing indicate that contamination may warrant remedial action, depositionaf zones in the
wetlands are identified, and evidence of filling activities or disturbance in the core sample location has not been found or suspected.

* Refer to Table 1 for percentages of locations submitted for selected analyses. -

Acronyms:
VOCs - volatile organic compounds
TCL - total compound list
PCB —polychlorinated biphenyls

Hg - mercury
CN - cyanide
TBD - To be determined

SVOCs - semi-volatile organic compounds
TAL — target analyte list
N/A - not available

VOC - volatile organic compounds TSOP - technical standard operatmg procedure ID - identification

Pb - lead As — arsenic TOC - total organic carbon
Cs - cesium DOC - dissolved organic carbon TSS - total suspended solids
Be-beryllium : . ’
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QAPP Worksheet #19
Analytical SOP Requirements Table
. P Analytical and - : . Maximum Holding
Matrix . Analytical Group Com':_eer\l,ter?tlon Preparation Method/ ngﬂ: Cor;::;m:r: d(rtl;n;;ver, RP ereﬁﬁ';:te'ﬁ;‘s Time (preparation/
SOP Reference ! P q analysis)
Soil or Sediment | TCL VOC Low : 5035A/SOMO01.2 15 grams total | (3) 40 mL glass vials with | Coolto 4°C 10 days VTSR;
for DESA or CLP magnetic stir bars and Technical-14 days
PTFE lined septa/open (Technical is from
fop screw caps time of sample
: collection if frozen)
for closed system
vials (if cooled).
TCL SVOCs Low + SIM SOMO01.2 100 grams (1) 8 oz. glass jar Cool to 4°C 10 days
w/Teflon lined cap extract-VTSR; 40
. days analyze
TCL Pesticide Low SOMO01.2 30 grams (1) 8 oz. glass jar Cool to 4°C 10 days
| w/Teflon lined cap extract-VTSR;
TCL PCB Low SOMO01.2 30 grams (1) 8 oz. glass jar Cool to 4°C 40 days analyze
_ : wiTeflon lined cap Technical 14/40
TAL Metals and Low ILM05.4 250 grams (1) 8 oz. glass jar Cool to 4°C Technical-180 days
Mercury ‘ w/Teflon lined cap VTSR - Subtract 2
(fill to capacity) days ~ this
ded f allowance for
(exg'?' néay be needed for sample receipt by
modified analysis) laboratory
Sediment Cs-137 and Be-7 Awaiting information from the laboratory.
(Geochronology) :
Soit - Pb & As ’ Awaiting information from the laboratory.
(Bioavailability) .
Soil or sediment | TOC Low Lloyd Kahn or Walkley 109 (1) 8-oz glass jar Cool to 4°C 14 days
for DESA or Black
CDM Grain size Low ASTM D421-85 500 g (1) 8-0z glass jar Cool to 4°C None
Subcontract - - . .
laboratory ASTM D422-63
pH Low SW-846, 90450 10g (1) 8-0z glass jar Cooito 4°C 48 hours
Hexavalent Chromium | Low SW-846 3060A/7196A | Fill to capacity | (1) 8 oz glass jar Cool to 4°C 30 days: extraction;
7 days: analysis

Technical holding time is referenced unless otherwise noted.
MS/MSD is not required for TCL VOC and SVOC.
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QAPP Worksheet #19
Analytical SOP Requirements Table

The field team is encouraged to consolidate the sample volumes in consultation with DESA, RSCC and the subcontract laboratories as approbriate. Additional sample volumes may be
required when more than one option of a method is requested, for example Low level plus SIM SVOC analysis. DESA QAPP Worksheets are provided in Appendix D for reference.

Soil VOC vials must be shipped on the day of collection. .

Soil VOC vials must have recorded sample weights or a log of the vial weights and vial plus sample and spin bar weights must accompany the cooler.

Soil PCBs and Pesticides- no additional volume is required for MS/MSD analyses. The sampler shall designate a sample for the laboratory to perform the MS/MSD analysis at a frequency
of one per twenty samples. MS/MSD samples should be submitted with the first (preferable) or second shipment to facilitate the CLP laboratory meeting its contractual obligation to

perform the MS/MSD analyses with each SDG.
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QAPP Worksheet #19
Analytical SOP Requirements Table
. . Analytical and Containers . Maximum Holding
Matrix Analytlcal Group Conizr‘llt;ftlon Preparation Method/ \slzm?r:: (number, size, and : ;e:;':;g:?s Time (preparation/
SOP Reference type) q analysis)
Aqueous TCLVOCs Trace plus SOMO01.2 200 mL (5) 40 mI VOA vials | 1:1 HCIto pH<2; | Technical 14 days
SIM . w/Teflon lined no headspace;
septum no bubbles. 10 days VTSR
TCL VOCs Trace or Low | SOMO12 120mL | (3) 40 ml VOA vials Preserved,
wéT:auﬂon lined Do not preserve Unpreserved 7 day§
septum if effervescence
occurs. Note
n occurrence on
cocC.
Cool to 4°C
TCL SVOCs Low or SOMO01.2 1000 mL | (2) 1L amber glass | Cool to 4°C 5 days extract, 40
Low plus SIM bottles w/Teflon days analyze for
P lined cap. No VTSR; 7/40 Technical
additional volume
required for SIM
(see notes)
TCL Pesticide Low SOMO01.2 1000 mL | (2) 1L amber glass | Cool to 4°C 5 days extract, 40
Compounds bottle w/Teflon days analyze; 7/40
lined cap Technical
TCL PCBs Low SOMO1.2 1000 mL (2) 1L amber glass’ | Cool to 4°C § days extract, 40
bottle w/Teflon N days analyze; 7/40
lined cap Technical
TAL Metals, Low (AES) ILM05.4 250 mL (2) 1L high density { HNO, to pH<Z; 6 months
Mercury . . each ?ﬁggtg)ylene bottle Cool to 4°C (Hg-26 days VTSR or
28 days Technical)
TAL Metals Trace (MS) 250 mL (1)1 L HDPE
4
Dissolved Metals Low 250 mL (1) 1 LHDPE
and mercury .
Alkalinity Low EPA 310.2 100 mL (1) 250 mL HDPE Cool to 4°C 14 days
Chioride Low EPA 300 50 mL (1) 125 mL HDPE Cool to 4°C 28 days
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QAPP Worksheet #19
Analytical SOP Requirements Table

. . Analytical and Containers . Maximum Holding
Matrix Analytical Group Co"i‘:‘:gf tion Preparation Method/ \slzm::: (number, size, and ;ere:ﬁz::g?s Time (preparation/
SOP Reference type) 9 analysis)
Agqueous Hardness L_ow ILM05.4 + calculation | 100 mL (1) 250 mL HDPE HNO; to pH<2; 6 months
. . Cool to 4°C
Ferrous lron (field | Low HACH 8146 25mL 1 HDPE Cool to 4°C Analyze on day
test) : ) collected
Hexavalent Low SW-846 7196A 100mL (1) 500 mL HDPE Cool to 4°C 24 hours
Chromium
Nitrate Low EPA 300, 352.1 100 mL (1) 250 mL HDPE | Cool to 4°C 48 hours
TKN Low EPA 351.1/351.2 500 mL (1)1 L HDPE H,S0O, to pH <2; 28 days
Cool to 4°C -
Sulfate Low - SM4500-S04-C or D | 50-100 mL | (1) 250 mL HDPE Coolto 4°C - 28 days-
Sulfide Low SM 4500-S-2 D, For | 200 mL (1) 1 L HDPE Sodium acetate | 7 days; Unpreserved
~. G and NaOH to 48 hours
] . pH>9; Cool to
4°C _
TSS Low SM2540 D 100 mL (1) 250 mL HDPE Cool to 4°C 7 days
(Non-filterable
residue)

Technical holding time is referenced unless otherwise noted.

MS/MSD is not required for TCL VOC and SVOC. . )

The field team is encouraged to consolidate the sample volumes in consultation with DESA, RSCC and the subcontract laboratories as appropriate. Additional sample volumes may be
required when more than one option of a method is requested, for example Low plus SIM SVOC analysis. Use four drops of 2N acetate solution per 100m! of sample.

Aqueous PCBs and Pesticides-For MS/MSD analyses, at least four additional bottles are required. For MS/MSD SIM another four additional bottles are required i.e. if both full scan and
SIM are requested then eight additiona! 1L amber botties will be needed. MS/MSD samples should be submitted with the first (preferable) or second shipment to facilitate the CLP
laboratory meeting its contractual obligation to perform the MS/MSD analyses with each SDG
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QAPP Worksheet #19
Analytical SOP Requirements Table
i . . Analytical and Containers . Maximum Holding
Matrix' Analytical Group Comlz-(zr:,tsltlon Preparation Method/ - ng:::i (number, size, :;ezzgrzgs?s Time (preparation/
SOP Reference and type) q analysis)
Tissues . : . Solid multiphase
- SM 25408 or Minimum 2- 2 oz glass jar Freeze sample: samples - 1 year If
Percent Lipids TBD equivalent mass stored at less than
d =10 gram 0°Cto-20°C ol
TAL Metals including Low ILMO5.4 Minimum 1- 8 oz glass jar Freeze sample: 6 months {12 months
Mercury o mass =10g 0°C to -20 °C if frozen)

1:  Tissue matrix refers to split tissue sample analyzed for chemical concentration.
2:  The actual jar size may vary depending on the need of the assigned laboratory. The samplers should confirm sample volumes with the laboratory prior to mobilizing to the field.
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QAPP Worksheet #19
Analytical SOP Requirements Table
. Analytical and Containers * Maximum
Matrix Analyticat Group Concentration Preparation Sample (number, size, and Preservation Holding Time
¢ Level Method/SOP Volume ty’ e) ! Requirements (preparation/
i : Reference P analysis)
Aqueous Trace VOCs Trace SOM01.2 120 mi (3)40 mI VOA vials | 1:1 HClto pH<2; | 10 days
(Equipment Blanks) : w/Teflon lined ) cool to 4°C .
septum
TCL SVOCs “ | Low SOM01.2 1000 ml (2) 1L amber glass Cool to 4°C 5 days extract, 40
bottles w/Teflon lined . days analyze
. cap .
TCL Pesticides Low SOMO1.2 1000 m! (2) 1L amber glass Cool to 4°C 5 days extract, 40
! ) bottle w/Teflon lined days analyze
cap
TCL Aroclors/PCBs Low SOMO01.2 1000 ml (2) 1L amber glass Coolto 4°C 5 days extract, 40
. bottle w/Teflon lined days analyze
. cap-
TAL Metals + Hg Low ILM05.4 250 ml (1) 1 L polyethylene HNQO; to pH<2; 6 months
' cool to 4°C (Hg-26 days)
’ Hexavalent Low SW-846-7196A 100 ml (1) 500 mL HDPE Cool tod °C 24 hours
: Chromium
Aqueous (Trip Trace VOCs Trace SOM01.2 120 ml (5) 40 ml VOA vials 1:1 HCl to pH<2; | 10 days
Blanks) w/Teflon lined | coolto 4°C )
septum i

Verified time of sample receipt (VTSR) holding time is referenced above.

MS/MSD is not required for QC samples. -
The field team is encouraged to consolidate the sample volumes in consuiltation with DESA, RSCC and the subcontract laboratories as appropriate.

Final RI/FS Quality Assurance Project Plan




Raritan Bay Slag Site
. Revision: 0
October 29, 2010
Page 137 of 208

QAPP Worksheet #20

Field Quality Control Sample Summary Table
: Analytical and N‘{;;L,En’g,'a .
- Analytical Concentration | Preparation | No. of No. of Field ‘.~ | -No.of Equipment No. of Trip. No of PE
Matrix N -1 Laboratory QC
Group Level SopP Samples Duplicates (e.g., MS/MSD) Blanks Blanks Samples
: Reference ’ .gS.'ampIes ’ '
Soil . 1 per
TCL VOCs Low SOMO01.2 386 20 NA decontamination NA TBD
event .
TCL SVOCs Low SOMO01.2 386 20 NA NA . TBD
i TCL Pesticides Low SOM01.2 386 20 ' NA . 18D
20 -
TCL Aroclors .
(PCB) Compounds Low SOM01.2 386 20 1 per NA , TBD
decontamination )
T%e%it;‘ > Low/ Medium ILMOS5.4 542 .28 28 event not to exceed NA . TBD
1 per day -
Hexavalent SW-846 : . )
Chromium Low 3060A/7196A 542 . 28 ‘ 28 NA T8D
Lead (TRW) Low/Medium ILM05.4 295 14 14 - NA - TBD
Toc Wakey Black » | As required b -
. Low 183 10 | a’gg:’a';i y Y NA NA TBD
pH _ SW-846, 9045D :
o ASTM D421-85 N
Grain Size NA 183 10 NA NA NA NA
ASTM D422-63
Bioavailability in N
vitro test for Pb and Awaiting information 40 )
As p thg laborat . Awaiting information from the laboratory
Electronmicroprobe rom the laboratory 40
Test for Pb and As )
Sediment : 1 per L
TCL vOC Low SOM01.2 309 16 NA decontamination | NA 8D
. 4 event ’
TCL SVOC Low SOMO01.2 309 16 NA 1 per NA T8D
TCL Pesticides Low SOM01.2 309 16 ' 16 decontamination NA TBD
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' QAPP Worksheet #20
: Field Quality Control Sample Summary Table
Analytical and . . N%;Lfnx:ra .
Matrix Analytical Concentration | Preparation No. of No. of Field Laboratory QC No. of Equipment |  No_ of Trip. No of PE
Group Level SopP Samples Duplicates (e.g MSIKSD) Blanks Blanks Samples
: R Reference Samples
TCL Aroclors event not to exceed
(PCB) Compounds Low SOMO01.2 30,9 16 1 per day NA TBD
TAL Metals,
Mercary ILM05.4 ,
Low/ Medium 648 33 Triple volume NA TBD
Hexavalent SW-846
Chromium 3060A/7196A
Lloyd Kahn or
ToC Walkey Black ’
- Low 166 9 Double volume NA NA TBD
pH SW-846, 9045D
o ASTM D421-85 .
-Grain size NA 166 g NA NA NA NA
ASTM D422-63
Cs-137 Awaiting information 200 Awaiting information from the laboratory.
Be-7 from the laboratory. . 22
Tissues T omiats: Low/Medium ILMOS.4 50 3 NA NA NA
Hexavalent . SW-846 3060A/ g 1t per
Chromium Low/Medium 7196A 50 3 NA ot o eoad NA NA
modification event not to excee
1 per day
Lipids TBD SM 25408 or 50 3 NA NA NA
: equivalent
: Trace
Svl:/rface Concentration Trace SOMO01.2 49 3 NA 1 per cooler
ater . :
Volatile Organics '
Semi-Volatil : 1 per 8D
emi-Volatile inati
. Low SOMO1.2 49 3 NA decontamination NA
Organics event not to exceed
Pesticide 1 perday -
Low SOMO01.2 49 3 N ‘NA
Compounds Triple volume -
PCB Compounds Low SOMO01.2 49 3 NA
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QAPP Worksheet #20 .
Field Quality Control Sample Summary Table
Analytical and No. of Extra )
Matrix Analytical Concentration | Preparation No. of No. of Field Labz:’;;’;"e ac No. of Equipment |  No, of Trip. No of PE
Group Level SOP Samples Duplicates (e.g MSIWISD) Blanks Blanks Samples
Reference ’ S',amples
TAL Metals, Low ILM05.4 122 7 7 NA ‘
Mercury .
1 per
Hexavalent ) decontamination
_Chromium Low/Medium SW-846 7196A ) -122 7 7 event not to exceed , NA
1 per day
Alkalinity
Surface . EPA 310.2
Water .
Chloride ) EPA 300 192 ; As required by NA NA
ow ILM05.4 + laboratory
Hardness. calculation
TSS SM 2540 D
Groundwater Trace : ‘
Concentration Low SOMO01.2 25 2 NA 1 per cooler
Volatile Organics
Semi-Volatile
Organics Low SOMO01.2 25 2 NA 1 NA
— per
Pesticide Low SOM01.2 25 2 decontamination NA
Compounds 2 event not to exceed
PCB Compounds Low SOM01.2. 25 2 1 per day NA
TAL Metals, .
Mercury Low/Medium ILM05.4 25 2 2 NA
Hexavalent )
Chromium Low/Medium SW-846 7196A 25 2 2 NA
Alkalinity EPA 310.2 05 2 As required by NA NA
Chloride EPA 300 laboratory :
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QAPP Worksheet #20
Field Quality Control Sample Summary Table
Analytical and . N%;Lme;ra .
Matrix Analytical Concentration Preparation No. of No. of Field Laboratory QC No. of Equipment No. of Trip. No of PE
Group Level sopP Samples Duplicates (e.g., MS /%SD) Blanks Blanks Samples
Reference Samples
ILM05.4 + ~
Hardness Low calculation
TSS EPA 160.2
N EPA
TKN . 351.1/351.2
Ammonia EPA 350.1
. ' SM 4500-S2 D,
Sulfide ‘ ForG
SM4500-S04-C
Sulfate orD
Nitrate - : EPA 300,352.1
Ferrous.lron- Hach 8146
pH; conductivity;
dissolved oxygen; See equipment
Aqueous turbidity; NA manual 25 NA . NA NA NA NA
temperature :

Project-specific information. PE will be used if requested by EPA Region 2.
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QAPP Worksheet #21
Project Sampling SOP References Table
\ Modified for
Reference ’ Originating Project Work?
Number Title, Revision Date and/or Number ) Organization Equipment Type* (Y/N)* Comments
1-1 " | Surface Water Sampling, Rev. 7, 3/31/07 : CDM TSOP, Section 5.2 N )
1-2, Sample Custody, Rev. 5, 3/31/07 CDM TSOP, Section 4.2 and | Y -Sample tags are not required.
) 53 -Forms Il Lite generated COCs
will be used.
-Use waterproof ink for any
. handwritten labels.
1-3 Surface Soil Sampling, Rev. 6, 3/31/07 ' CcDM TSOP ) N See notes 1 and 2
: . Section 5.2.1
1-4 Subsurface Sampling, Rev. 6, 3/31/07 CDM . {TSOP Y Sections 4.5 and 5.2.3 of the
: TSOP
1-6-_ Water Level Measurement, Rev. 6, 3/31/07 CDM TSOP N
1-10 Field Measurement of Organic Vapors, Rev. 4, 3/31/07 cbMm TSOP/ N
, Mini-RAE/Multi-RAE
1-11 Sediment/Sludge Sampling, Rev. 7, 3/31/07 CDM TSOF/ Y Sediment will be collected by
Mini-RAE/Multi-RAE, vibracore by a subcontractor.
: Section 5.3 :
241 Packaging and Shipping Environmental Samples, Rev. 3, CDM TSOP Y -Methanol will not be used.
3/31/07 -Vermiculite shall not be used.
N ‘ : -Metal cans may need to be
: used to collect medium level soil
) ’ samples.
2-2 Guide to Handling of Investigation-Derived Waste, Rev. 5, CDM NA N
3/31/07
3-1- Geoprobe® Sampling, Rev. 5 03/31/07 CDM TSOP N
4-1 - | Field Logbook Content and Control, Rev. 6, 3/31/07 CDM NA ' Y Logbook notes should include
o decon procedures used,
descriptions of photos taken,
problems encountered and
notes of conversations with
project staff. Details of
) ) samples collected including
/ . ' CLP numbers and visual
) - observations.
4-2 Photographic Documentation of Field Activities; Rev. 7, 3/31/07 | CDM Camera N
4-5 Field Equipment Decontamination at Nonradioactive Sites, Rev. | CDM ' TSOP . Y See Worksheet #17i
7, 3/31/07 -Use phthalate-free gloves:

- \
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QAPP Worksheet #21
Project Sampling SOP References Table
Modified for
Reference Originating ) Project Work?
Number Title, Revision Date and/or Number -Organization Equipment Type* (Y/N)* Comments
4-9 Aquifer Performance Tests, Rev. 0, 5/06/05 cbDM TSOP, Section 4 N
5-1 Control of Measurement and Test Equipment, Rev. 8, 3/31/07 | CDM NA Y Leased or rented equipment
. only to be used.

Appendix C Groundwater Sampling SOP for Raritan Bay Slag Site EPA Region 2 SOP, Redi-flo pump Y Etlaborated upon in QAPP
Worksheet #171 text to be site
specific and in compliance with
NJDEP Low Flow Purging and
Sampling Guidance to the
extent possible.

Notes:

1. Homogenization — The process of mixing individual grab samples in order to minimize the bias in sample representativeness induced by the
natural stratification of constituents within the sample.

Homogenization of soil is accomplished by thoroughly mixing the collected soil with a stainless steel spoon or spatula in the following manner. The
soil should be scraped from the stainless steel container sides, corners, and bottom, then rolled into the middle and initially mixed. The soil is then
quartered and moved to the four quarters of the container. Each quarter of the sample should be mixed individually, then rolled to the center of the
stainfess steel container and mixed again. :

2. Method for Collecting Surface Soil Samples for VOC Analysis in Closed-System Vials
Use the appropriate decontaminated stainless steel or Teflon sampling device to collect the sample
Retrieve the sampling device and slowly decant off any liquid phase
Complete the sample tabe! by filling in the appropriate information. Do not cover the label with tape. .
Place the tared or pre-weighed, pre-labeled 40-ml VOA vial and cap on the scale.
_With the aid of a clean stainless steel spatula, quickly add 5 grams of soil to the vial.
Immediately secure the Teflon-lined cap on the sample container.
Repeat the procedure for the remaining two vials.
Collect percent moisture sample in a 40-mi VOA vial of 60-ml jar with Tefion sealed cap. Fill the entire sample contamer with soil, no
headspace.
Store samples at 4 degrees Celsius, and ship the sample to the analytical laboratory. The sample must be received by the laboratory
with 48 hours of sample collection.

PN AN

©
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Gas Monitor - 11.7 eV
lamp -

CO, H:S, LEL

- QAPP Worksheet #22
Field Equipment Calibration, Maintenance, Testing, and Inspection Table
Field Equipment Calibration | Maintenance Testing Activity Inspection Acceptance Corrective Responsi- SOP
Activity Activity . Activity Frequency Criteria Action ble Person Reference
YSI-600XL Flow Calibrate: Performed Measure with known Upon receipt, | Daily, before | pH: + 0.05 Specific | Recalibrate or | FTL Manufacturers
through cell beginning of | before National institute for Successful each use Conductivity:+5 service as specifications
day and check | shipment and | Standards and operation micro Siemens necessary
calibration at | as needed Technology (NIST) ) (uS)
the end of the ' traceable buffers and DO £0.02 pg)m
day conductivity calibration Temp..'$0.3°C
solutions
Mini RAE plus Classic [ Calibration As needed in | Measure Upon receipt, { Calibrate am, | + 10% of the Manually zero [FTL Manufacturers
(PGM-786) Toxic Gas checked at the | field; Isobutylene 100 parts Successful check pm calibrated value meter or service . specifications
Monitor - 11.7 electron | beginning and | semi-annually | per million (ppm) operation as necessary
volt (eV) lamp end of day by supplier (calibration gas) and recalibrate
Water Level Meter N/A None Check daily, before each | Check Check daily Pass/Fail Return to rental | Sub- Manufacturers
use instruments | before each company for contractor | Specifications
are working | use replacement
VibeCore-D N/A None Check daily, before each | Check Check daily Pass/Fail Return to rental | Sub- Manufacturers
use instruments | before each company for contractor | SPecifications
are working |use replacement :
LaMotte Turbidity Meter | occuracysealib | Return for | Measure with standard | Upon receipt, | Calibrate Pass /fail Replace battery | FTL Manufacturers
Model 2020 ration check at | replacement | solution Successful before use or bulb or return ’ specifications
the beginning operation and whenever for replacement
and end of the anomaly )
day suspected
Ferrous Iron Accuracy Return to Measure with standard Upon receipt, | Check daily Pass/ Fail Return to rental | FTL Accuracy
HACH check atthe | instrument solution Successful | before each company for check at the
Colori beginning of | rental for operation use replacement beginning of
(Colorimeter or the day and | replacement the day and
Spectrophotometer check check
mode| DR/BY0, 850 or | c4ibration at calibration at
820) the end of the the end of the
day day
Multi-RAE plus Calibration As needed in | Measure known Upon receipt, | Calibrate am, |z 10% of the Manually zero | FTL Manufacturers
photoionization checked at the | field; semi- concentration of Successful check pm calibrated value meter or service specifications
detector (PID) Toxic beginning and | annually by Isobutylene 100 ppm operation as necessary
end of day supplier (calibration gas); plus O,, and recalibrate
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QAPP Worksheet #23
Analytical SOP References Table
Title, Revision . Organization Modified for .
Rﬁlfjer:‘irge Date, and/or sgif;:litrl‘veoort Analytical Group Instrument Performing Project Work?
Number g Lata Analysis . (YIN)*
EPA Contract Laboratory Program
(CLP) Statement of Work (SOW) for :
SOMO01.2 Multi-Media, Multi-Concentration Definitive TCL VOCs GC/MS DESA or CLP Laboratory Y
Organic Analysis; April 2007 :
amendment
’ CLP SOW for Multi-Media, .
SOMO01.2 Multi-Concentration.Organic Analysis; Definitive Trace SVOCs GC/IMS DESA or CLP Laboratory Y

April 2007 amendment

CLP SOW for Muiti-Media, o :
SOMO01.2 Muiti-Concentration Organic Analysis; Definitive _ TCL SVOCs GC/MS DESA or CLP Laboratory Y
April 2007 amendment i ) '

CLP SOW for Multi-Media, .
SOMO1.2 Muiti-Concentration Organic Analysis; Definitive TCL Pesticides i GC/ECD DESA or CLP Laboratory Y
April 2007 amendment ;

CLP SOW for Multi-Media,
SOMO01.2 Muiti-Concentration Organic Analysis; Definitive TCL ,Aroclors (PCBs) GC/ECD DESA or CLP Laboratory Y
April 2007 amendment -

[* EPA has prepared modified analysis SOWs to obtain reporting limits below the CRQLs, as described in Worksheet #15s.]

~
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QAPP Worksheet #23
Analytical SOP References Table
Title, Revision . Organization Modified for
Rﬁﬁ:;i’:_e Date, and/or sgif;:'itr:veozrt a Analytical Group Instrument Performing Project Work?
Number 9 Analysis (YIN)*
ILMO05 .4 CLP SOW for Multi-Media, Definitive TAL Metals ICP-AES / ICP-MS DESA or CLP Laboratory N
Multi-Concentration Inorganic : ’
Analysis; December 2006 Definitive Mercury Cold Vapor Atomic DESA or CLP Laboratory N
Absorption .
Definitive Cyanide Distiller - Colorimeter DESA-or CLP Laboratory N
SW-846 7196A Test Methods for Evaluating Solid Definitive Hexavalent Chromium | Colorimeter/ photometer DESA or subcontract
Wastes, Physical/Chemical laboratory N
Methods, SW-846, 3rd Edition
(SW-846). -
EPA 130.10r ILM05.4 + | Methods for Chemical Analysis of Definitive Hardness Colorimeter, automated or | DESA or subcontract
calculation Water and Wastes (MCAWW): titrator laboratory N
EPA-600/4-79-029, revised March .
1983. .
SM2540D MCAWW. Revised 1983 Definitive TSS Balance, oven DESA or subcontract
' : laboratory N
. ) - - pH meter or electronic DESA or subcontract
310.2 MCAWW. Revised 1983 Definitive Alkalinity titrator taboratory N
300 MCAWW., Revised 1983 Definitive Chloride 1-Colorimetric, N
’ 2-Titrimetric
1-350.1 MCAWW. Revised 1983 Definitive Ammonia Colorimeter-automated N
352.1 or 300 MCAWW. Revised 1983 Definitive Nitrate Colorimeter N
lon Chromatography
- : DESA
SM4500-S04-C or D Standard Method for examination Definitive Sulfate Gravimetric (balance/oven) laobrosr:z)contract
- ry N
of water and wastewater
SM 4500-S-2 D, E or G | Standard Method for examination Definitive Sulfide 1-Titrimetry
of water and wastewater 2-Photometric N
3-Gas Dialysis
. 4-Potentiometric
1-351.1, 351.2 MCAWW., Revised 1983 Definitive TKN 1- Colorimeter N
Lloyd Kahn Determination of TOC in Sediment, | Definitive TOC - soil Carbon analyzer DESA or-subcontract
July 1998 and Attachment B, laboratory N
Supplemental Technical Direction
and Additional QC Procedures.
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QAPP Worksheet #23
Analytical SOP References Table
: Title, Revision . Organization Modified for
Rﬁ:e':‘%'z_e Date, and/or Sg'ii?\;::veDzl;a Analytical Group Instrument Performing Project Work?
Number 9 Analysis (YIN)*
Alkaline digestion for Hexavalent )
Chromium; Determination of _— ' Hexavalent Chromium | Extraction by alkaline ‘| DESA or subcontract
SWW-846 3060A/7196A Dissolved Hexavalent Chromium, Definitive - soil digestion; colorimeter laboratory . N
July 1992, Revision 1 )
R Standard Practice for Dry " . . DESA or CDM subcontract
ASTM D421-85 Preparation of Soil Samples. 2002 Definitive Grain Size Sieves, hydrometer laboratory N
Standard Test Method for
ASTM D422-63 Particle-Size Analysis of Soils. Definitive Grain Size Sieves, hydrometer P§8At°r CDM subcontract N
2002 : aboratory
. ) Colorimeter or ) !
HACH 8146 '\Hﬂétcr": d'l;est Kit - Phenanthroline Screening Ferrous lron " Spectrophotometer model CDM field staff, N
DR/830, 850 or 820
_ Standard Practice for Dry —— . ) DESA or CDM subcontract
ASTM D421-85 Preparation of Soil Samples. 2002 Definitive Grain Size Sieves, hydrometer laboratory
: Standard Methods for the
- SM25408 Examination of Water and Definitive Lipid Balance Iz gfgtgr CDM subcontract Y
Wastewater, 19" or current edition : ' v
NA Manufacturer's Manual Screening Water Quality YS! Water quality Checker, | CDM field personnel
Parameters Model 600XL or current N
version as defined by - i
project-specific QAPP
BCAS'JEZ and Be-7 . Awaiting information from the laboratory.
etho
Pb & As method Awaiting information from the laboratory.
1. CLP laborafories SOPs are reviewed through EPA. DESA laboratory specific SOPs will apply and not these generic SOPs whenever the DESA laboratory is able to perform the

analyses. CDM subcontract-laboratory specific SOPs are available upon request. The Region |l Field and Analytical Services Teaming Advisory Committee (FASTAC) Policy was
implemented to procure laboratory services. A CDM master services agreement (MSA) subcontractor laboratory will be used for pH, TOC, hexavalent chromium and grain size.
2. The ASC wili submit the efectronic "Analytical Services Tracking System (ANSETS) Data Requirement” form to the Regional Sampfe Controt Coordinator (RSCC) by the first

day of each month for the previous month’s sampling for subcontracted analyses.
3. Tissue analyses will need modification to extraction procedures. Laboratories are TBD.
4. Adapted from Standard Method for Water and Wastewater

MCAWW = Method for chemical analysis for water and waste

Final RI/FS Quality Assurance Project Plan




Analytical Instrument Calibration Table

QAPP Worksheet #24

Raritan Bay Slag Site
Revision: 0

October 29, 2010
Page 147 of 208

Instrument g?g:;gt‘:?: Frequency of Calibration Acceptance Criteria * Corrective Action (CA)
GC/MS Initial calibration: | Upon award of the contract, relative response factor (RRF) 2 | Inspect system for
See SOMO01.2 5 points whenever the laboratory takes minimum acceptable RRF listed | problems (e.g., clean ion
standards corrective action which may in Table 5 of procedure; source, change the
i change or affect the initial column, service the purge
calibration criteria (e.g., ion source | All target compounds, initial and trap device), correct
cleaning or repair, column relative standard deviation problem, re-calibrate.
replacement, etc.), or if the (RSD) s 10% or 20% and
continuing calibration acceptance - | correlation coefficient > 0.995.
criteria have not been met. %RSD s value listed in Table 5
of procedure.
GC/MS Continuing Once every 12 hours %D <£15% or <30% as required Inspect system; correct
calibration (CCV) ' problem; recalibrate the
instrument, reanalyze
. " samples and standards.
GC/MS Calibration Each lot of standards As per lab established control Inspect system; correct
Standards limits problem; re-run standard
Verification and affected samples
GC/MS Tuning Daily: every 12 hours Response factors and RRF as Inspect system, correct
method specified problem; re-run standard
and affected samples
GC/ECD Initial calibration Upon award of the contract, Initial calibration/ Calibration Inspect the system (e.g.,
whenever major instrument verification: resolution between change the column, bake
See SOMO01.2 maintenance or modification is two adjacent peaks 260.0%, . out the detector, clean the
performed or if the calibration single components 290.0% injection port), correct
verification technical acceptance resolved, RTs within the RT problem, re-calibrate.
criteria have not been met. window, :
Calibration Once every 12 hours %D must be greater than or Inspect system,
verification equal to -25 percent and less recalibrate the instrument,
than or equal to 25 percent, and reanalyze sampies.
%RSD must be less than or .
equal to 20.0 percent,

Person
Responsible for CA SOP Reference
EPA CLP Laboratory SOMO01.2
GC/MS Technician
EPA CLP Laboratory SOM01.2
GC/ECD Technician
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Instrument (;:‘I;:;zt‘:c:: Frequency of Calibration Afceptance Criteria Corrective Action (CA) Re@?\gzrenfor CA SOP Reference
ICP-AES / ICP-MS See ILM05.4; as | Initial calibration: daily or once ICP-AES: As per instrument Inspect the system, correct ILMO05.4
per instrument every 24 hours and each time manufacturer's problem, re-calibrate, and , TBD

manufacturer's the instrument is set up. " | recommended procedures, re-analyze samples.
recommended - with at least 2 standards. EPA CLP Laboratory
procedures ICP-AES / ICP-MS
Initial calibration | Daily; after tuning and Correlation coefficient >0.995 | Repeat analysis; re-prepare Technician
optimizing instrument with a minimum of 3 calibration standards and - :
standards and a blank reanalyze or
‘ : DESA Laboratory

Initial calibration | Before sample analysis 90-110% recovery; source of | Re-calibrate instrument; analyst / QA officer -
verification (ICV) standard separate from prepare fresh ICV standards;

calibration standards do not analyze samples until

. problem is corrected

Reporting Limit After initial calibration 80-120% recovery or Re-analyze failed standard
Standard verification standard concentration < 30%

difference (from true value)
Continuing Every 10 samples and at end of | 90-110% recovery; source of | Re-check; re-calibrate and
Calibration analytical sequence standard separate from rerun all samples analyzed
Verification calibration standards after last valid CCV
(CCcV) )

ICP-MS Continuing Beginning and end of run; As per instrument manufacturer's recommended procedures, ILMO05.4
calibration 10% frequency or every 2 hours | with at least 2 standards. A minimum of three replicate
during an analysis run integrations are required for data acquisition.
CV-GAS Calibration; 3 After instrument set up R°20.995 Inspect system, correct Laboratory analyst / TBD

point standards problem QA officer - TBD
ICV Before sample analysis 80-120% recovery; source of | Do not analyze samples until | Laboratory analyst / TBD

standard separate from problem is corrected QA officer - TBD

- calibration standards

CCV 10% or every 2 hours, 80-120% recovery Inspect system, re-calibrate Laboratory analyst / T8D

whichever is more frequent

and rerun associated
samples

QA officer - TBD
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' Calibration S . . . . Person
tnstrument Procedure Frequency of Calibration . Acceptance Criteria Corrective Action (CA) Responsible for CA SOP Reference
Total Organic Carbon | Calibration and corrective action as per Manufacturer’s instruction. No samples shall be analyzed if instrument Lab analyst/ QA TBD
Analyzer (soil) calibration exceeds the acceptance criteria, officer - TBD
Colorimeter® Initial Every 3 months; every 6 90-110 % recovery Re-check; re-calibrate Lab analyst / QA TBD
’ Calibration; 4 - 9 | months for method 300. or as officer - TBD
point standards per tab SOP
Calibration Every 10 samples and at end of | 80-120 % recovery Re-check; re-calibrate and Lab analyst/ QA TBD
check (Cal analytical run rerun all samples analyzed officer - TBD
Check) ) after last valid Cal Check
Infra red or Ultraviolet | Initial Every 3 months or when other 90-110 % recovery - | Re-check; re-calibrate Lab analyst/ QA T8D -
Spectrophotometer Calibration; 5 unresolved QC failure occurs officer - TBD
point standards
Calibration Every 10 samples and at end of | 80-120 % recovery Re-check; re-calibrate and
check analytical run rerun all samples analyzed
) after last valid cal check
lon Chromatography | Initial Every 12 hours of operation 90-110 % recovery Find the problem and Lab analyst/ QA T8D
Calibration; 5 re-calibrate officer - TBD
point standards
lon Chromatography | Calibration Every 10 samples and at end of | 90-110 % recovery Re-check; re-calibrate and Lab analyst/ QA TBD
check analytical run rerun all samples analyzed officer - TBD
) - after last valid cal check
Spectrophotometer 1 point standard Daily All target compounds, initial Inspect system; correct Lab analyst / QA TBD
relative standard deviation problem; officer - TBD
(RSD) £ 20% re-run standard and affected
samples
Balance Calibration Daily - before use See instrument manual Troubleshoot as per Lab analyst / QA TBD
verification . equipment manual/call for officer - TBD
: repair :
Mass check _Daily - before use See instrument manual
Temperature Annually +2°C
check ’
Oven Serviced annually as per Manufacturer's instruction Lab analyst/ QA TBD
officer - TBD
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Instrument

Calibration

Frequency of Calibration

Acceptance Cfiteria

Corrective Action (CA)

Person

Responsible for CA

SOP Reference

Procedure
pH meter Daily buffer Before use/per batch; other + 0.1 pH units or £ 0.05 pH Recheck; replace buffer CDM -FTL TBD
checks (2 point checks as per rental company units solutions and recheck. If still | Lab analyst/ QA
bracketing and manufacturer's fails perform instrument officer - TBD
sample pH) recommendations check or place out of service
+/- 0.1 units Clean probe, replace battery, CDM FTL Manufacturer's

YSI

Calibrate with
standard
solutions; as per
instrument
manufacturer's
recommended
procedures

Prior to day’s activities; end of
day’s activities; anytime
anomaly suspected

replace membrane, replace
probe

Instructions

1. The FASTAC decision process will be used for procuring laboratory services. CLP, DESA and CDM subcontract laboratory’s calibration and/or method SOPs will be utilized to meet -

calibration criteria. Specific instrument information (Manufacturer and model) is not available at this time.
2. To be determined (TBD) - Reference SOP depends on the laboratory a55|gnment EPA maintains the CLP laboratory SOP information. If a subcontract laboratory is needed, CDM will

submit their SOP as a field change request. -
3. R represents the correlation coefficient

4. For field screening use the HACH test kit SOPs 8023 for hexavalent chromnum and 8146 for ferrous iron supplied with the instrument. Field instrument are calibrated by the supplier.
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QAPP Worksheet #25
Analytical Instrument and Equipment Maintenance, Testing, and Inspection Table
Instrument/ * Maintenance Testing/Inspection - PR . o SOP
Equipment Activity Activity Frequency Acceptance Criteria Corrective Action Responsible Person Reference’

Analytical instrument maintenance, testing and inspection information and availability of spare parts are not available since the FASTAC decision process will be utilized for analytical services.

Information is provided in CDM MSA subcontract laboratories' QA Manuals. MSA laboratory to be utilized (if DESA is not available) not determined at this time. Maintenance, testing and
inspection frequencies are documented in the MSA laboratories SOPs.

GC/MS See SOM01.2; as per | See SOM01.2; as per | See SOM01.2; as per | Acceptable- Inspect the system, EPA CLP Laboratory SOMO01.2
instrument instrument instrument re-calibration; see correct problem, GC/MS Technician
manufacturer's manufacturer's manufacturer's SOMO1.2 re~calibrate and/or
recommendations recommendations recommendations / reanalyze samples.

GC/ECD See SOMO01.2; as per | See SOM01.2; as per | See SOMO01.2; as per | Acceptable Inspect the system, EPA CLP Laboratory SOMO01.2
instrument _instrument instrument re-calibration; see correct problem, GC/ECD Technician
manufacturer's manufacturer's manufacturer's SOMO01.2 re-calibrate and/or
recommendations recommendations recommendations reanalyze samples.

ICP-AES /iCP-MS As per instrument As perinstrument  I'| As per instrument Acceptable Inspect the system, EPA CLP Laboratory ILM05.4
manufacturer's manufacturer's manufacturer's re-calibration; see correct problem, ICP-AES /ICP-MS
recommendations recommendations; recommendations ILM05.4 re-calibrate and/or Technician

check connections reanalyze samples.
No visual defects; +/- { Replace battery; CDM FTL Manufacturer's

YS! Multi-parameter
meter

Check/replace
battery

Visual inspection

Prior to day's
activities; anytime
anomaly suspected

0.1 units

replace probe

Instructions
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QAPP Worksheet #26
Sample Handling System

I SAMPLE COLLECTION, PACKAGING, AND SHIPMENT

Sample Collection: The CDM staff will collect afl samples. Sample numbers will be assigned as described below A coding system will be used to identify each
sample collected during the duration of the project. This coding system will provide a tracking record to allow retrieval of information about a particular sample and
ensure that each sample is uniquely identified. Each sample is identified by a unique code which indicates the sampte type, sample number, and, in some cases,
sample depth. A sample numbering system is described below which provides a unique identifier for all samples that will be collected during the site field mvestlgatron
The total number and types of samples collected are detailed in Worksheet #18.

Soil Samples:
Soil samples will be collected from Areas 1, 2, 3,4, 5,6, 7, 8, 9, 10 and 11. Total number of samples include all HHRA, ERA and RI samplrng (see Worksheet #20)
The surface and subsurface soil samples will be named using the following methodology:
Soil Location ID — Depth of Sample (two digits per depth, therefore 3 inches would be 03)
The prefix SS will be designated for surface and subsurface soil samples
For example a soil sample collected from Area 7 at location XX from 0 to 6 lnches will be labeled SS07-XX-00-06

Sediment Samples:
Sediment samples will be collected from Areas 1, 2, 5, 6, 7, 8, 9, 10 and 11 and wetland locations (TBD). Total number of samples include all HHRA, ERA and RI
sampling (see Worksheet #20).
The sediment samples will be named using the following methodology:
Sediment Location ID — Depth of Sampie (two digits per depth, therefore 3 inches would be 03)
The prefix SD will be designated for sediment samples
For example a sediment sample collected from Area 7 at location XX from 0 to 6 inches will be labeled SDO? XX-00-06

Surface Water Samples: '
Surface water samples will be collected from Areas 1, 2, 5,6, 7, 8, 9, 10, and 11. The total number of samples include all HHRA, ERA and Rl sampling (see Worksheet
#20).
The surface water samples wiil be named using the following methodology:
Sample Location ID — sample location ’
The prefix SW will-be designated for surface water samples
For example a surface water from Area 7 and sample Jocation “01” will be labeled SW-07-01

Groundwater Samples:
There are a total of 25 groundwater samples to be collected, in one round, from 22 new monitoring wells and 3 existing wells for baseline groundwater quality.
The groundwater samples will be named using the following methodology:
Well ID # - Round #
. The prefix MW will be designated for samples
For example a groundwater sample from monitoring well MW-01 will be labeled MW-01-R1
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QAPP Worksheet #26
Sample Handling System

Biota Samples:
Biota samples will be collected, in one round to support the RI, ERA and HHRA (See Worksheet #20). Samples will be collected for fish, clams and blue crabs.

The biota samples will be named using the following methodology:
Sample type (FISH, CLAM, or CRAB) — sample area — sample date
For example a fish sample from Area 6 collected on September 30, 2010 will be fabeled FISH-A6-093010

QC Sampiles:
Each duplicate sample will be submitted “blind” to the laboratory by using a different sample number than the associated environmental sample. The actual collection

time will be recorded for both the environmental sample and the duplicate.

Trip blanks will be numbered by using the prefix “TB” in front of the date as follows: TB093010 for September 30, 2010. If multiple trip blanks are collected on one day,
a suffix will be added to indicate the media associated with the trip blank, for example TB093010-SW would be for the surface water trip blank for September 30, 2010.

Field blanks will be numbered by using the prefix “FB” in front of the date as follows: FB093010 for September 30, 2010. If multiple trip blanks are collected on one
day, a suffix will be added to indicate the media associated with the field blank, for example F8093010 SW would be for the surface water field biank for September 30,

2010.

Sample Packaging: (CDM FTL and field crew): Qualified CDM personne! will perform the sampte packaging. Sample packaging will follow TSOP 1-2 and TSOP 2-1,
and the CLP Guidance for Field Samplers, January 2007, with the exception that: sample tags-and vermlcuhte will not be used. Forms Il Lite is mandatory and will be
assigned to experienced field personnel.

i)

Coordination of Shipment (Personnel/Organization): FTL, COM ASC CLP coordinator
Type of Shipment/Carrier: Priority O‘vernight Shipping/TBD. Samples for Saturday delivery will have the airbills checked for Saturday delivery.

SAMPLE RECEIPT AND ANALYSIS _
Sample Receipt (Personnel/Organization): Laboratory Sample Custodian - TBD as per FASTAC. The CLP Laboratory assignment sheet will indicate the laboratory

sample custodian. The laboratory project officer will notify the field team of the laboratory sample custodian. -
Sample Custody and Storage (Personnel/Organization): TBD as per FASTAC

Sample Preparation (Personnel/Organization): TBD as per FASTAC

Sample Determinative Analysis (Personnel/Organization): TBD as per FASTAC

SAMPLE ARCHIVING

Field Sample Storage (No. of days from sample collection): All samples will be shipped to a CLP laboratory, DESA or the CDM subcontract laboratories on the day of
collection via priority overnight (FedEx). Samples may be hand delivered/courier depending on laboratory location.
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-QAPP Worksheet #26
Sample Handling System

Sample Extract/ Digestate Storage (No. of days from extraction/digestion): Refer to Worksheet #19 for holding time requirements.
SAMPLE DISPOSAL '
Personnel/Organizatiqn: The laboratory responsible for analysis will- dispose of samples in accordance with the a'pplicable regulations.

Number of Days from Analysis: 90 days*.

*Tissue samples will be maintained frozen for up to 6 months after analysis

Final RI/FS Quality Assurance Project Plan




Raritan Bay Slag Site
Revision: 0

October 29, 2010
Page 155 of 208

QAPP Worksheet #27
Sample Custody Requirements

Sample Identification Procedures: Each sample will be labeled with the sample type letter code described on Worksheet #26 and number that identifies a specific
location. Each sample will also be tabeled with a CLP or Non- CLP assigned number. ‘

—- ||Field Sample Custody Procedures (sample collection, packaging, shipment, and delivery to laboratory):

Packaging for all shipments will be performed according to the EPA Contract Laboratory Program Guidance for Field Samplers, Final (EPA 2007) and TSOP 2-1. To
maintain.a record of sample collection transfer between field personnel, shipment, and receipt by the laboratory, the applicable sample chain-of-custody paperwork
(TSOP 1-2) is completed for each shipment (i.e., cooler) of packed sample bottles. The team member actually performing the sampling is personally responsible for
the care and custody of the samples collected until they are transferred properly. The field technician will review all field sampling activities to confirm that proper
custody procedures were followed during the field work. CDM personnel relinquishing the sample to the courier will sign the chain of custody record.

All courier receipts and/or paperwork associated with the shipment of sam'ples will serve as a custody record for the samples while they are in transit from the field ‘
to the laboratory. Custody seals should remain intact during this transfer. :

Coolers are secured with nylon fiber tape and at least two custody seals are placed across cooler openings. Since custody forms are sealed inside the sample
cooler and custody seals remain intact, commercial carriers are not required to sign the chain-of-custody form. Examples of custody seals are included in TSOP 1-2.

\

Laboratory Sample Custody Procedures (receipt of samples, archiving, disposal): A sample custodian at the laboratory will accept custody of shipped
samples, and check them for discrepancies, proper preservation, integrity, etc. If noted, issues will be forwarded to the laboratory manager for corrective action.
The sample custodian will relinquish custody to the appropriate department for analysis. Disposal of the samples will occur only after analyses and QA/QC checks
are completed. This will complete sample transfer.

It will be each laboratory’s responsibility to maintain internal logbooks and records that provide a custody record throughout sample preparation and analysis. To
track field samples through data handling, the subcontractors responsible for sampling will maintain photocopies of all chain-of-custody forms.
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QAPP Worksheet #28
QC Samples Table

Duplicates: Field duplicate samples are collected and analyzed to assess the overall precision of the field sampling technique. Duplicate samples, of a similar matrix,
will be collected at a rate of five percent or at least one per every 20 samples and bioavailability duplicate samples will be coliected at one per 10 samples. These
duplicates will be submitted "blind" to the laboratories by using sample numbers that differ from their associated environmental samples.

Duplicate samples will be collected by alternately filling bottles for the same analysis. Duplicate biota samples will be collected from the same suite of individuals, to
the extent possible.

Trip Blanks A trip blank wifl be prepared at the start of each day on which aqueous samples will be collected for analysis of VOCs and ethane/ethene. Trip blanks are
used to determine whether on site atmospheric contaminants are seeping into the sample vials, or if any cross-contamination of samples is occurring during shipment
or storage of sample containers. A trip blank consists of demonstrated analyte-free water sealed in 40-ml Teflon septum vials with no headspace (including bubbles)
in the vials. Trip blank water will be considered anaiyte-free when analysis results for VOC analysis are below CRQL. Certification of blank water quality will be kept
on site and will be filed in the project files once field work is completed. A sample of the blank water lot used in the field will be submitted for confirmatory analysis.

Trip blanks are to be kept in close proximity to the samples being collected and will be maintained at 4 degrees Celsius (°C) and handled in the same manner as the
other VOC or ethane/ethene aqueous samples. Preservation of trip blanks is presented on Worksheet # 19. One trip blank will be included with each daily shipment
that contains aqueous samples collected for VOC analysis and one trip blank will be included with each daily shipment that contarns aqueous samples collected for
ethane/ethene analysis. Trip blanks will be analyzed by the same VOC method as the associated set of sampies.

Field Blanks: One field blank will be collected for each equipment type per decontamination event and will be analyzed for the same constituents as the
environmental samples. Field blanks, also known as "rinsate blanks" or "equipment blanks,” are used to assess the effectiveness of equipment decontamination.
Field blanks will be collected before the use of the decontaminated equipment for sampling. The frequency for field blanks is one per decontamination event, not to
‘exceed one per day, for each equipment type and for each sample matrix. Field blanks are generated by pouring demonstrated analyte-free water over or through the
decontaminated sampling tool. The definition of demonstrated analyte-free water is discussed in the previous section. Field blanks will be collected in a way that will
minimize potential contamination from the ambient air. The use of the same aliquot of water on all equipment associated with a particular matrix for the required
analyses is permissible. However, a separate field rinse blank must be collected for each piece of equipment associated with a particular sample matrix that will be
analyzed for VOCs. Preservation of field blanks is specified on Worksheet # 19. Field blanks will accompany the set of samples collected by the decontaminated
sampling equipment and will be kept at 4°C. ‘
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QAPP Worksheet #28
QC Samples Table

Cooler Temperature Indicators
One cooler temperature indicator or “temperature blank” will be placed in each cooler contalnlng samples (solid and aqueous) being sent to the laboratory for analysis.

The temperature blank will consist of a sample container filled with non-preserved water (potable or distilled). The container will be labeled “COOLER £
TEMPERATURE INDICATOR" and dated.

Matrix Spikes
Matrix spikes (MS) are laboratory QC samples drawn from excess volumes of existing samples to demonstrate the accuracy of laboratory analysis. In accordance with

EPA Region 2, matrix spikes will be designated on environmental samples at a rate of one per sample delivery group (SDG). This designation will be noted on the
sample container labels and the sample paperwork. An SDG is defined as one of the following:

1. All samples of an analytical case if the sample number is less than 20 (including environmental duplicates and QC blanks) and if sampling is
completed within 7 calendar days.

2. Each group of 20 samples within an analytical case (including environmental duplicates, but excluding QC blanks) if the number is greater than 20.

3 Each 7-day calendar day period during which samples within an analytical case are received. This period begins with the receipt of the first sample in
the SDG.

Triple volume is required for aqueous pesticide and PCB MS/MSDs. MS/MSDs are not required for VOCs and SVOCs for CLP method SOM01.2. The water quality
parameters do not require extra volume unless identified on Worksheet #19 and confirmed with a non-CLP laboratory.
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QAPP Worksheet #28a
QC Samples Table
Matrix Aqueous
Analytical Group . TCL Trace Concentration VOCs .
Concentration Level Trace (ug/Ly ) ‘ ‘
Sampling SOP(s) See Worksheet #21
Analytical Method/SOP Reference SOMO01.2 B
Sampler’'s Name TBD
Field Sampling Organization CDM
Analytical Organization As per FASTAC [DESA or CLP]
‘No. of Sample Locations See Worksheet #20
) Person(s) - Data Quality ' '
QC Sample: F':g:‘in;yl Methodlsotis‘ﬁ Acceptance Corrective Action Responsible for Indicator Measuremg:;:ePr;rformance
s Corrective Action (DQl)
Field - 1 per 20 ' Notify TOM and flag - o
Duplicate samples None duplicate results CDM ASC and FTL | Precision 25% RPD
Laboratory will inform '
RSCC/CDM and note in .
Temperature 1 per cooler < 6 degrees Celsius data narrative. CDM will Laboratory Analyst Accuracy < 10 degrees Celsius
Blank . and COM FTL -
check packing procedure .
and increase coolant
: Verify results; Accuracy /
Trip Blank 1 per cooler <CRQL re-analyze. Flag outliers Laboratory analyst Contamination s CRQL
1 per . : )
. Verify results; .
decontamination ! .
Field Blank event not to <CRQL . ‘ re-analyze. Flag 'outl_lers. Laboratory analyst Accuracy/ ) <CRQL
Check decontamination /CDM TOM Contamination
exceed 1 per .
day procedures.
Method N Suspend analysis unit DESA .
Blank 1every 12 hours | No analyte > CRQL source recertified or Accuracy | No analyte > CRQL
. EPACLP
Deuterated - Viny! chloride-d3 65-131 %R | Check calculations and Laboratory GCIMS Vinyl chloride-d3 65-131 %R
Monitoring all samples . instruments, reanalyze Technician Accuracy
Compounds Chloroéthane-d5 71-131 %R | affected samples_ Chloroethane-d5 71-131 %R

*with the exception of methylene chloride, 2-butanone and acetone which can be up to 2 times the CRQL, or in some situations may require these compounds be up to 4 times the CRQL..
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Person(s) Data
QC Sample: F'ﬁg:ﬁ)";yl Method/SOP QC Acceptance Limits c%:tei%t:‘ve Reé;:or:\:;:{leefor Ir?dl:::gr Measurement Performance Criteria
Action- (DQI)
TCL Trace Concentration VOCs Continued
1,1-Dichloroethene-d2 55-104 %R 1,1-Dichloroethene-d2 55-104 %R
2-Butanone-d5 49-155 %R Check 2-Butanone-d5 49-155 %R
Chloroform-d 78-121 %R calculations and Chloroform-d 78-121 %R
1,2-Dichloroethane-d4 78-129 %R’ | instruments, 1,2-Dichloroethane-d4 78-129 %R
Deuterated Benzene-d6 77-124 %R reanalyze Benzene-d6 77-124 %R
Monitorin 1,2-Dichloropropane-d6é 79-124 %R . affected 1,2-Dichloropropane-d6 79-124 %R
Compoungds all samples  "oluene-d8 77-121 %R__| samples; up to 3 Aceuracy Toluene-d8 77121 %R
{cont'd) trans-1,3-Dichloropropene-d4 73-121 %R DMCs per DESA or EPA trans-1,3-Dichloropropene-d4 | 73-121 %R
2-Hexanone-d5 ) 28-135 %R sample may fail | CLP Laboratory 2-Hexanone-d5 28-135 %R
1,4-Dioxane-d8 50-150 %R to.meet GC/MS 1,4-Dioxane-d8 50-150 %R
1,1,2,2-Tetrachloroethane-d2 | 73-125 %R recovery limits Technician 1,1,2,2-Tetrachloroethane-d2 | 73-125 %R
1,2-Dichlorobenzene-d4 80-131 %R ’ 1,2-Dichlorobenzene-d4 80-131 %R
Check
calculations and - : .
h o )
g::;g:trds all samples | 60-140% :’r;sat:;?;ggts, Accuracy tiu r:g s/; i?tf response area, + 20 sec retention
affected
samples

Final RI/FS Quality Assurance Project Plan




Raritan Bay Slag Site
Revision: 0

October 29, 2010
Page 160 of 208

QAPP Worksheet #28b
QC Samples Table

Matrix . Aqueous
Analytical Group TCLVOCs
Concentration Level Low (ug/L)
Sampling SOP(s) See Worksheet #21
Analytical Method/SOP Reference SOMO01.2
Sampler’s Name TBD
Field Sampling Organization CcDM
Analytical Organization As per FASTAC [DESA or CLP]
No. of Sample Locations See Worksheet #20
Person(s) .
Frequency/ Method/SOP QC Acceptance . . X Data Quality Measurement Performance
QC Sample: L N Corrective Action Responsible for L .
Number Limits Corrective Action Indicator (DQI) Criteria
Field 1 per 20 None- Notify TOM and flag CDM ASC and FTL | Precision 25% RPD <
Duplicate samples duplicate results
Laboratory will inform ’ :
RSCC/CDM and.note in
Temperature 1 per cooler < 6 degrees Celsius data narrative. CDM will Laboratory Analyst Accuracy < 10 degrees Celsius
Blank : } A and COM FTL
: check packing procedure _
and increase coolant
. Verify results; re-analyze. Accuracy /
Trip Blank 1 per cooler s CRQL Flag outliers Laboratory analyst Contamination s CRQL
1 per Verify results; re-analyze.
. decontamination Flag outliers. Check Laboratory analyst/ | Accuracy/
Field Blank event not to s CRQL . decontamination CDM TOM Contamination <CRaL
exceed 1 per day . procedures.
) Suspend analysis unit EPA CLP RAS ’
Method Blank 1 every 12 hours | No analyte > CRQL* 4 Laboratory GC/MS Accuracy No analyte > CRQL* N
source recertified Technician
Deuterated .| Vinyl chloride-d3 65-131 %R F’hteCK Ca'f“'am::la:: - | EPA CLP RAS Vinyl chloride-d3 65-131 %R
Monitoring all samples mf? rumden S, rela ] Y Laboratory GC/MS Accuracy
Compounds Chloroethane-d5 71-131 %R :s:e(;::k ;;’:xes' see Technician ) Chioroethane-d5 71-131 %R

*with the exception of methylene chloride, 2-butanone.and acetone which can be up to 2 times the CRQL.
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Person(s) Data e
. Frequency/ . Corrective Responsible for Quality - s
QC Sample: Number Method/SOP QC Acceptance Limits Action Corrective Indicator Measurement Performance Criteria
. : Action (DAQI)
TCL VOCs (Low) Continued
1,1-Dichloroethene-d2 55-104 %R . 1,1-Dichloroethene-d2 55-104 %R
2-Butanone-d5 49-155 %R _| Check 2-Butanone-d5 49-155 %R
Chloroform-d 78-121 %R_| calculations Chloroform-d 78-121 %R
1,2-Dichloroethane-d4 78-129 %R gnd 1,2-Dichloroethane-d4 78-129 %R
Deuterated Benzene-d6 77-124 %R ;’;Z’:;Eig‘s DESA or EPA Benzene-d6 77-124 %R
- — - - = . — - - S
Horkert, | aisompes [ L2OENETRISES —_[IST | SURS" | SLeLgom | sy [120uHsoamRRS®s | io 2t ir
) - - samples; *up to - : -
[cont'd] trans-1,3-Dichloropropene~-d4 | 73-121 %R 3 DMCs per Technician trans-1,3-Dichloropropene-d4 | 73-121 %R
S Doxaneds Soisg R ] samplemayfal | 4 Dioxaned TSR
,4-Loxane- - (] to meet 4= - - o
11,2 2-Tetrachloroethane-d2 | 73-125 %R | recovery limits 1,1,2,2-Tetrachloroethane-d2 | 73-125 %R
1,2-Dichlorobenzene-d4 80-131 %R 1,2-Dichlorobenzene-d4 80-131 %R
Check
, gi'dc-“‘a“"”s DESA or EPA-
Internal ; CLP Laboratory + 40 % of response area, + 20 sec retention
Standards all samples | 60-140% :’r;sat:;Esgts, GC/MS | Accuracy fime shift
affected Technician
samples
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QC Samples Table
Matrix Aqueous
Analytical Group TCL SVOCs
Concentration Level Low/Medium (ug/L)
Sampling SOP(s) See Worksheet #21
Analytical Method/SOP Reference SOMO01.2
Sampler’'s Name TBD
Field Sampling Organization CDM o
Analytical Organization As per FASTAC [DESA or CLP]
No. of Sample Locations See Worksheet #20
Freauency/ ) Person(s) Data Quality
QC Sample: q y Method/SOP QC Acceptance Limits Corrective Action Responsible for Indicator Measurement Performance Criteria
Number R R
Corrective Action (DQI)
Field 1 per 20 Notify TOM and flag . o
Duplicate samples None “duplicate results CDM ASC and FTL | Precision 25% RPD
) Laboratory will
- | inform RSCC/CDM
. d note in data
Temperature . anc nc . Laboratory Analyst .
Biank 1 per cooler < 6 degrees Celsius narrative. QDM will and CDM FTL Accuracy < 10 degrees Celsius
. check packing
procedure and
- increase coolant
1 per Verify results. Flag
. decontamination |’ outliers. Check Laboratory analyst | Accuracy /
Field Blank event not to s CRAL decontamination /CDM TOM Contamination sCRQL
exceed 1 per day _procedures. -
Method Blank | | Per 20 samples | o 4naivte > cRQL® Stop analysis unit | PESAETELT | 0 curac <CRaL
or batch o analy source recertified Techni cia?lw Y -

*with the exception of bis (2-Ethylhexyl) phthalate which can be up to 5 times the CRQL. (EPA CLP National Functional Guidelines, Final, July 2007)

Final RI/FS Quality Assurance Project Plan




QAPP Worksheet #28c (contd.)
QC Samples Table

Raritan Bay Slag Site
Revision: 0

October 29, 2010
Page 163 of 208

) . Person(s) Data Quality
SL'::‘ Q‘S F':Srl:]eb:iy/ Method/SOP QC Acceptance Limits c%;;‘;t:‘ve Responsible for indicator Measurement Performance Criteria
ple: Corrective Action (DQl)
TCL SVOCs [cont'd] .

Phenol-d5 39-106 %R ' Phenol-d5 . 39-106 %R
Bis(2-chloroethylether-d8 | 40-105 %R Accuracy | Bistz-chlorosthylether- | 46405 oR
2-Chlorophenol-d4 41-106 %R 2-Chlorophenol-d4 41-106 %R
4-Methylphenol-d8 25-111 %R 4-Methylphenol-d8 25-111 %R

' Nitrobenzene-d5 43-108 %R | Check Nitrobenzene-d5 43-108 %R
2-Nitrophenol-d4 40-108 %R calculations and 2-Nitrophenol-d4 40-108 %R
2,4-Dichlorophenol-d3 37-105 %R instruments, 2,4-Dichlorophenol-d3 37-105 %R _

a‘;‘r‘“inggd all samples | 4-Chioroaniline-d4 1145 %R___| reanalyze affected | D=5~ o CLGPC MS 4-Chloroaniline-o4 1-145 %R

Compounds P Dimethyiphthalate-d6 47-114 %R _| samples; uptod | 200" ¢ a'yn Dimethylphthalate-d6 | 47-114 %R
Acenaphthylene-d8 41-107 %R DMCs may fail to Accuracy Acenaphthylene-d8 41-107 %R
4-Nitrophenol-d4 33-116 %R meet recovery 4-Nitrophenol-d4 33-116 %R
Fluorene-d10 42-111 %R limits Fluorene-d10 42-111 %R
4,6-Dinitro-2-methylphenol-d2 | 22-104 %R 4 o D rorz-methylehe | 92.104 %R
Anthracene-d10- 44-110 %R Anthracene-d10 44-110 %R
Pyrene-d10 52-119 %R Pyrene-d10 52-119 %R
Benzo(a)pyrene-d12 32-121 %R Accuracy Benzo(a)pyrene-d12 32-121 %R

Check I :

: . L . ) DESA or CLP o !
Internal all samples 507100°/‘7 of a‘rea, + 20 second retention time calculations/instru Laboratory GC/MS Accuracy 50'-100% of area, + 20 second retention time
Standards shift ments reanalyze Technician shift

affected samples

Final RI/FS Quality Assurance Project Plan

” .




.’» N S N L L _ .
Fll IR BN SN T En W AR TN o EE W G T N e

Raritan Bay Slag Site
Revision: 0

October 29, 2010
Page 164 of 208

QAPP Worksheet #28d
QC Samples Table
Matrix Aqueous P v
Analytical Group TCL Pesticides ’
Concentration Level Low/Medium (ug/L)
Sampling SOP(s) See Worksheet #21 _ 5
Analytical Method/SOP Reference SOMO01.2
Sampler's Name TBD
Field Sampling Organization CDM
Analytical Organization As per FASTAC [DESA or CLP}
No. of Sample Locations See Worksheet #20
R Method/SOP QC Acceptance . . Person(s) Responsible Data Quality Measurement Performance
C Sample: L N . N o
Q p Frequency/Number Limits Corrective Action for Corrective Action indicator (DQI) Criteria
Field Duplicate | 1 per 20 samples None L“S;'Ifi‘é;g'i :J}fs"ag CDM ASC and FTL Precision 25% RPD
Laboratory will inform
. RSCC/CDM and note in
Temperature 1 per cooler < 6 degrees Celsius data narrative. COM will Laboratory Analyst and Accuracy < 10 degrees Celsius
Blank _ . CDM FTL
check packing procedure
and increase coolant
N Verify results; ’
1 per decontamination :
] re-analyze. Flagoutliers. | Laboratory analyst/ CDM Accuracy /
Field Blank e\éfr;tanot to exceed 1 <CRAL Check decontamination TOM Contamination s CRaL
p Y procedures.
1 per 20 sampfes or . .
Method Blank whenever samples No analyte > CRQL Suspend analysis unit DESA or CLP Lgporatory Accuracy Analyte s CRQL
extracted source recertified GC/ECD Technician
gamma-BHC 5 gamma-BHC . .
(Lindane) 56-123 %R (Lindane) 56-123 %R
e . Heptachlor 40-131 %R Heptachlor 40-131 %R
Matrix Spike 1 per 20 samples; It Aldrin 40120 %R Flag outliers P (T:'éphhfc'i’:r"am“’ Accuracy Aldrin 40120 %R
a Dieldrin 52-126 %R C Dieldrin 52-126 %R
Endrin 56-121 %R Endrin 56-121 %R
4,4-DDT 38-127 %R 4 4'-DDT 38-127 %R
gamma-BHC 0-15 %RPD gamma-8HC 0-15 %RPD
Matrix Spike Heptachior 0-20 %RPD . Helptachlor 0-20 %RPD
" 1 per 20 samples; if Aldrin 0-22 %RPD . DESA or CLP Laboratory . Aldrin . 0-22 %RPD
Duplicate requested Dieldrin 018 %RPD | Tlag outliers GCJ/ECD Technician Precision Dieldrin 0-18 %RPD
Endrin 0-21 %RPD : Endrin 0-21 %RPD
4,4-DDT 0-27 %RPD 4,4-DDT 0-27 %RPD
Check calculations and
Laboratory . DESA or CLP Laboratory
Control Sample 1 per 20 samples gamma-BHC 50-120 %R :;érclirendeggisggalyze GCIECD Technician Accuracy gamma-BHC 50-120 %R

Final RI/FS Quality Assurance Project Plan
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QAPP Worksheet #28d (contd.)
QC Samples Table '

Matrix Aqueous
Analytical Group : TCL Pesticides [cont'd}
Concentration Level Low/Medium (pg/L) ’
Sampling SOP(s) See Worksheet #21 -
Analytical Method/SOP Reference SOM01.2
Sampler’'s Name TBD
Field Sampling Organization CDM )
Analytical Organization As per FASTAC [DESA or CLP]
No. of Sample Locations See Worksheet #20 ]
- - L. . . Person(s) Responsible for Data Quality Measurement Performance
QC Sample: Frequency/Number | Method/SOP QC Acceptance Limits Corrgctlve Action Corrective Action Indicator (DQI) Criteria
; Heptachlor epoxide 50-150 %R ' Helpachlor epoxide 50-150 %R
ieldri Check calculations — 5
Laboratory Control R Dieldrin 30-130 %R “ . Dieldrin 30-130 %R
Sample 1 per 20 | 4.4-DDE 50-150 %R and instruments, DESA or CLP Laboratory . A 4.4-DDE 50-150 %R
mp per U samples lyze affected- | GC/ECD Technici ceuracy .
[cont'd] Endrin 50-120 %R feana'yze afiecte echnician Endrin 50-120 %R
Endosuifan sulfate 50-120 %R samples Endosuifan sulfate 50-120 %R
gamma-Chlordane 30-130 %R gamma-Chlordane 30-130 %R
} Check calculations
150 © and instruments, DESA or CLP Laboratory _ o
Surrogate all samples 30-150 %R reanalyze affected GC/ECD Technician Accuracy 30-150 %R
samples

CDM
Final RI/FS Quality Assurance Project Plan
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QAPP Worksheet #28e
QC Samples Table
Matrix Aqueous
Analytical Group TCL PCBs
Concentration Level Low/Medium (ug/L)
Sampling SOP(s) See Worksheet #21
Analytical Method/SOP Reference SOMO01.2
Sampler's Name TBD
Field Sampling Organization CDM
Analytical Orgariizati(on As per FASTAC [DESA or CLP)
No. of Sample Locations See Worksheet #20
. Method/SOP QC Acceptance . . Person(s) Responsible for Data Quality Measurement Performance
QC Sample: Frequency/Number Limits Corrective Action Corrective Action Indicator (DQI) Criteria
. . Notify TOM and flag . o
Field Quphcate 1 per 20 samples None duplicate results CDM ASC and FTL Precision 25% RPD
Laboratory will
inform RSCC/CDM
and note in data :
Temperature Blank | 1 per cooler < 6 degrees Celsius narrative. COM will i};?bLoratory Analyst and CDM Accuracy < 10 degrees Celsius
check packing
« procedure and
increase coolant
Verify results;
1 per decontamination re-analyze. Flag ) Accuracy /
Field Blank event notto exceed 1 | s CRQL outliers. Check Laboratory analyst / CDM TOM yr <CRQL
A Contamination
per day decontamination
procedures. )
1 per 20 samples or Suspend analysis .
Method Blank whenever samples No analyte > CRQL unit source DESA or CLP L;poratory Accuracy No analyte > CRQL
; : GC/ECD Technician
extracted recertified -~
Matrix Spike 1 per 20 samples; if Aroclor-1016 29-135 %R . DESA or CLP Laboratory ; Aroclor-1016 29-135 %R
requested Aroclor-1260 | 20-135 %R | | 129 outliers GC/ECD Technician Accuracy Aroclor-1260_| 29-135 %R
4 Matrix Spike - Aroclor-1016 0-15 %RPD Aroclor-1016 | 0-15 %RPD
Duplicate | per 20 samples, if - Flag outliers DESA or CLP Laboratory Precision .
requested Aroclor-1260 0-20 %RPD GC/ECD Technician Aroclor-1260 | 0-20 %RPD
Check calculations
Aroclor-101 0-150 % Aroclor-1016 50-150 %R
Laboratory Control : roclor-1016 5 °R and instruments, DESA or CLP Laboratory | 2rocer >
1 per 20 samples o Accuracy
| Samele Aroclor-1260 | 50-150%R | reanalyze affected | GC/ECD Technician Aroclor-1260 | 50-150 %R
samples
Check calculations i i
: and instruments, DESA or CLP Laboratory o
Surrogate all samples 30-150 %R reanalyze affected GC/ECD Technician Accuracy 30-150 %R .
samples

Final RI/FS Quality Assurance Project Plan




QAPP Worksheet #28f
QC Samples Table

Matrix

Agqueous

Analytical Group

TAL inorganic Metals

Concentration Leve!

Low/Medium (ug/L)

Sampling SOP(s)

See Worksheet #21

| Analytical Method/SOP Reference ILM05.4
Sampler’'s Name TBD
Field Sampling Organization CDM

Analytical Organization

As per FASTAC {DESA or CLP]

No. of Sample Locations

See Worksheet #20

Raritan Bay Slag Site
Revision: 0

October 29, 2010
Page 167 of 208

QC Sample:

Frequency/Number

Method/SOP QC
Acceptance Limits

Corrective Action

Person(s) Responsible
for Corrective Action

Data Quality
Indicator (DQI)

Measurement
Performance Criteria

Sample

(except Ag and Sb)

samples

Field Duplicate 1 per 20 samples None Notify TOM and flag CDM ASC and FTL Precision 25% RPD
duplicate results .
Laboratory will inform
RSCC/CDM and note in
Temperature Blank | 1 per cooler’ < 6 degrees Celsius data narrative. CDM will é%ﬁrgt?[y Analyst and Accuracy < 10 degrees Celsius
check packing procedure
and increase coolant.
) N Verify resuits; re-analyze.
1 per decontamination .
: Flag outliers. Check Laboratory analyst / Accuracy /
Field Blank _ g\;ent notto exceed 1 per | s CRQL decontamination CDM TOM Contamination s CRQL
v procedures.
Suspend analysis rectify
N . source; redigest and DESA or CLP Laboratory .
Preparation Blank 1 per 20 samples No constituent > CRQL reanalyze affected ICP Technician Accuracy No constituent > CRQL
samples N
Spike . ] DESA or CLP Laboratory .
1 per 20 samples 75-126%R Flag outliers ICP Technician Accuracy 75-125%R
Laboratory - . DESA or CLP Laboratory - o -
Duplicate 1 per 20 samples +20% RPD Flag outliers ICP Technician Precision +20% RPD
L after any analyte (except
Post-Digestion d : ) DESA or CLP Laboratory o
Spike :;ogRand Hg) fails spike 75-125%R Flag outliers ICP Technician . Accuracy 75-125%R
A + 2 x CRQL of true ) - 1 2 times CRQL of true
g;;rge,;ence Check S:?i:-,n;ig;gdye(:%ta{e‘gs value or + 20% of true ﬁgﬁﬁ;‘;ﬂfsmf;:::‘::: DESA or CLP Laboratory Sensitivity value or + 20% of true
. value, whichever is ! ' ICP Technician value, whichever is
[ICP Analysis Only] | than 1 per 20 samples) greater affected samples greater
: Suspend analysis until
Laboratory Control 80-120%R source rectified; redigest | DESA or CLP Laboratory ¢ 80-120%R
1 per 20 samples and reanalyze affected ICP Technician Ac\curacy (except Ag and Sb)

Final RI/FS Quality Assurance Project Plan
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QAPP Worksheet #28f
QC Samples Table

*except when the sample concentration is greater than 4 times the spike concentration, then disregrard the recoveries; no data validation action taken
**Reference EPA Region 2 SOP No. HW-2, Revision 13/Evaluation of Metals Data for CLP - (include absolute difference crlterla)
“*except when the sample and/or duplicate concentration is less than 5 times the CRQL, then + CRQL.

Final RI/FS Quality Assurance Project Plan
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i QAPP Worksheet #28g ,
QC Samples Table
Matrix ’ Aqueous .
Analytical Group TAL — Total Mercury
Concentration Level Low/Medium (ug/L)
Sampling SOP(s) See worksheet #21
Analytical Method/SOP Reference ILM05.4 - Cold Vapor Atomic Absorption (CVAA)
Sampler's Name TBD : ) B
Field Sampling Organization CDM
Analyticatl Organization As per FASTAC [DESA or CLP}
No. of Sample Locations See worksheet #20
Person(s) . Measurement
QC Sample: Frequency/Number An:eth(t’:ﬁgtig‘i:ts Corrective Action Responsible for | ﬁ%ai::aag:?ggl) Performance
cep Corrective Action i Criteria
. . Notify TOM and flag . o
Field Duplicate 1 per 20 samples None duplicate results . CDM ASC _and FTL Precision | 25% RPD
Laboratory will inform
. RSCC/CDM and note in data
Temperature Blank 1 per cooler < 6 degrees Celsius | narrative. CDM will check la'izoéas:/‘ry’:ﬁfﬂa'yﬂ Accuracy (s);l(;ig:greef
) packing procedure and ’ :
increase coolant
4 per decontamination Verify results; re-analyze. :
. Flag outliers. Check Laboratory analyst / Accuracy /
Field Blank evet;t not to exceed 1 < CRQL decontamination CDM TOM Contamination s CRQL
per aay procedures. :
. Suspend analysis; redigest DESA or CLP :
Preparation Blank (PB) 1 per 20 samples No analyte > CRQL and reanalyze Laboratory Technician Accuracy No analyte > CRQL
Laboratory Duplicate 1 per 20 samples +20% RPD* Flag outliers E:bi¢a$£r(;l}2chnician Precision +20% RPD
Spike Sample 1 per 20 samples 75-125 %R Fiag outliers Ea%iﬁa?ér?%ichnician Accuracy 75-125 %R

*Reference EPA Region 2 SOP No. HW-2, Revision 13/Evaluation of Metals Data for CLP - (include absolute difference criteria)

Final RI/FS Quality Assurance Project Plan
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QAPP Worksheet #28h

QC Samples Table

Matrix Agqueous

Analyticat Group TAL - Total Cyanide

Concentration Level Low/Medium (ug/L)

Sampling SOP(s) See worksheet #21

Analytical Method/SOP Reference ILM05.4 — Colorimeter or Spectrophotometer

Sampler’'s Name TBD .

Field Sampling Organization cbm

Analytical Organization As per FASTAC [DESA or CLP)

No. of Sample Locations See worksheet #20

. R Measurement
. . Method/SOP QC . . Person(s) Responsible Data Quality
QC Sample: Frequency/Number Acceptance Limits Corrective Action for Corrective Action Indicator (DQI) Peréc:irtr:r?:ce

Field Duplicate 1per 20 samples | None Notify TOM and flag CDM ASC and FTL Precision 25% RPD
duplicate results
Laboratory will inform
RSCC/CDM and note in

i . data narrative. CDM will | Laboratory Analyst and .

Temperature Blank 1 per cooler < 6 degrees Celsius | check packing COMFTL Accuracy < 10 degrees Celsius
procedure and increase
coolant

1 Verify results;
per re-analyze. Flag D
] ) decontamination ] - Laboratory analyst / COM Accuracy / i

Field Blank event not to exceed 1 sCRQL outliers. C.hec'k TOM Contamination s CRQL

decontamination
per day
procedures.
: Suspend analysis; DESA or CLP Laboratory

Preparation Blank (PB) | 1per <20 samples | No analyte > CRQL redistill and reanalyze Technician Accuracy No analyte > CRQL

Laboratory Duplicate 1 per < 20 samples + 20% RPD* Flag outliers ?E;ﬁig{agw Laboratory Precision +20% RPD

Spike Sample 1 per < 20 samples 75-125 %R Flag outliers .I?eEcshﬁig{agLP Laboratory Accuracy 75-125 %R

;Reference EPA Region 2 SOP No. HW-2, Revision 13/Evaluation of Metals Data for CLP - (include absolute difference criteria)

Final RI/FS Quality Assurance Project Plan




QAPP Worksheet #28i

QC Samples Table

Matrix

Soil/ Sediment

Analytical Group

TCL VOCs

Concentration Level

Low/Medium (mg/kg)

Sampling SOP(s) See Worksheet #21
Analytical Method/SOP Reference SOMO01.2
Sampler’s Name T8D

Field Sampling Organization cDM

Analytical Organization

As per FASTAC [DESA or CLP]

No. of Sample Locations

See Worksheet #20

R Raritan Bay Slag Site
Revision; 0
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. Person(s) Data Quality
QC Sample: F':S:‘incy/ Method/SO:is‘(i.‘;SAcceptance Corrective Action Responsible for Indicator Measuremce:;:el:iearformance
er Corrective Action (DQl)
Field 1 per 20 Notify TOM and flag . o
Duplicate samples None duplicate results CDM ASC aﬁd FTL Precision 75% RPD
] Laboratory will inform
RSCC/CDM and note in N
;;aan;zerature 1 per cooler < 6 degrees Celsius data narrative. COM will ::S%g&r};:ﬁzalyg Accuracy < 10 degrees Celsius.
check packing procedure
and increase coolant
1 per ! :
. Verify results; re-analyze. .
decontamination }
; Flag outliers. Check Laboratory analyst/ | Accuracy/
Field Blank event not to s CRaL decontamination CDM TOM Contamination < CRaL
exceed 1 per rocedures
day P )
Method Suspend analysis unit DESA/ CLP
Blank 1 every 12 hours | No analyte > CRQL* source recertified Laboratory GC/MS Accuracy No analyte > CRQL*
: - Technician

Final RI/FS Quality Assurance Project Plan

*with the exception of methylene chioride, 2-butanone & acetone which can be up to 2 times the CRQL. (EPA CLP National Functional Guidelines, Final, July 2007)
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QAPP Worksheet #28i (contd.)

J

QC Samples Table

Matrix

Soil/ Sediment

Analytical Group

TCL VOCs [cont'd]

Concentration Level

Low/Medium (mg/kg)

Sampling SOP(s) See Worksheet #21
Analytical Method/SOP Reference SOMO01.2
Sampler's Name TBD

Field Sampling Organization . CDM

Analytical Organization

As per FASTAC [DESA or CLP]

No. of Sample Locations

.See Worksheet #20

- ~ o _‘\ — e =
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Frequency/ c i R Persopt)(r)f Data Quality
QC Sample: Ngmbery Method/SOP QC Acceptance Limits (;r(r:ttait;:]ve ez‘;?':‘:t:ti:e or Ind[;tgltor Measurement Performance Criteria
Action (bay
Vinyl chloride-d3. 68-122 %R Check- Vinyi chloride-d3 68-122 %R
Chloroethane-d5 61-130 %R calculations Chloroethane-d5 61-130 %R
1,1-Dichloroethene-d2 45-132 %R and 1,1-Dichloroethene-d2 45-132 %R
2-Butanone-d5 20-182 %R instruments, 2-Butanone-d5 20-182 %R
Chloroform-d 72-123 %R reanalyze Chloroform-d 72-123 %R
. 1,2-Dichloroethane-d4 79-122 %R affected DESA/ CLP 1,2-Dichloroethane-d4 79-122 %R
Deuterated all samples Benzene-d6 80-121 %R __| Samples;upto |\ iory Benzene-d6 80-121 %R
Monitoring 1,2-Dichloropropane-d6 74124 %R __| 3OMCsper | ~ope Accuracy 1,2-Dichloropropane-dé 74-124 %R
Compounds Toluene-d8 78-121 %R fsa.lmple ma:y Technician Toluene-d8 78-121 %R
trans-1,3-Dichloropropene-d4 | 72-130 %R naplrto me_; trans-1,3-Dichloropropene-d4 | 72-130 %R
2-Hexanone-d5 17-184 %R limits (Section 2-Hexanone-d5 17-184 %R
1,4-Dioxane-d8 50-150 %R 11.3.4, Page 1,4-Dioxane-d8 50-150 %R
1,1,2,2-Tetrachloroethane-d2 56-161 %R D45 of, 1,1,2,2-Tetrachloroethane-d2 | 56-161 %R
1,2-Dichlorobenzene-d4 70-131 %R SOM01.2) 1,2-Dichlorobenzene~d4 . 70-131 %R
Check
] calculations/ DESA or CLP
o L h o o
Internal Standards all samples ggiéoo % of area, + 30 second retention time Lr;sat;::;lggts éag/c;ﬂrastory Accuracy 2&; 00% of area, + 30 second retention time
affected Technician
samples

Final RI/FS Ouality Assurance Project Plan



QAPP Worksheet #28j
QC Samples Table

Matrix Soil/ Sediment
Analytical Group TCL SVOCs
Concentration Level Low/Medium (mg/kg)
Sampling SOP(s) See Worksheet #21
Analytical Method/SOP Reference SOMO01.2

Sampler's Name TBD

Field Sampling Organization CDM

Analytical Organization

As per FASTAC [DESA or CLP)

Raritan Bay Slag Site
Revision: 0

October 29, 2010
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No. of Sample Locations See Worksheet #20
. Person(s) .
: ! - Data Quality
. Frequency/ L Corrective Responsible for A L
QC Sample: Number Method/SOP QC Acceptance Limits Action _ Corrective Ina;(glt)or Measurement Performance Criteria
' Action
. Notify TOM and
Field 1 per 20 : CDM ASC and . o
Duplicate samples None flag duplicate FTL Precision 75% RPD
results
Laboratory will
inform
RSCC/CDM and
note in data Laboratory
Temperature 1 per cooler < 6 degrees Celsius narrative. COM Analyst and CDM | Accuracy < 10 degrees Celsius
Blank : c
will check FTL ~
packing
procedure and
increase coolant
1 per Verify resuits,; _
decontamination ' re-analyze. Flag | Laboratory Accuracy /
Field Blank event not to < CRAQL outliers. Check analyst / COM Contami}r,wation s CRQL
exceed 1 per decontamination | TOM
day procedures.
1 per 20 Suspend DESA or CLP
Method . . . a analysis unit Laboratory ¥
Blank zgzﬁles or. No analyte‘> CRQL source GC/MS Accuracy No analyte > CRQL
recertified Technician

Final RI/FS Quality Assurance Project Plan

*with the exception of bis (2-Ethylhexyl) phthalate which can be up to 5 times the CRQL. (EPA CLP National Functional Guidelines, Final, July 2007)
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QAPP Worksheet #28j (contd.) - : N

QC Samples Table
QC Sample: Fﬁgrx:‘irgyl Method/SOP QC Acceptance Limits Corrective Action ';f,',sg?,(,fl Sf: ep:r;:iizl‘e i n%?gg:_’?ggl) Measurement Performance Criteria
TCL SVOCs — Soil/Sediment/Tissues Continued

Deuterated all samples Phenol-d5 17-103 %R [ Check calculations | DESA or CLP Laboratory. | Accuracy Phenol-d5 17-103 %R

Monitoring Bis(2-chloroethyl)ether-d8 12-98 %R and instruments, GC/MS Technician Bis(2-chloroethyl)ether-d8 12-98 %R

Compounds 2-Chlorophenol-d4 13-101 %R __| reanalyze affected 2-Chlorophenol-d4 13-101 %R
4-Methylphenol-d8 8-100 %R samples; up to 4 4-Methylphenol-d8 8-100 %R
Nitrobenzene-d5 16-103 %R | DMCs may failto Nitrobenzene-d5 16-103 %R
2-Nitrophenol-d4 16-104 %R | meet recovery limits 2-Nitrophenol-d4 16-104 %R
3,4-Dichlorophenol-d3 23-104 %R __| (Section 11.3.4, , 2,4-Dichiorophenol-d3 23-104 %R
4-Chloroaniline-d4 1-145 %R _| Page D48/SVOC of 4-Chioroaniline-d4 1-145 %R
Dimethylphthalate-d6 43-111 %R | SOM01.2) Dimethylphthalate-d6 43111 %R
Acenaphthylene-d8 20-97 %R Acenaphthylene-d8 20-97 %R
4-Nitrophenol-d4 16-166 %R 4-Nitrophenol-d4 16-166 %R
Fluorene-d10 40-108 %R Fluorene-d10 40-108 %R
& Dinitro-2-methylpheno | 1121 %R 4,6-Dinitro-2-methylphenol:d2 | 1-121 %R
Anthracene-d10 22-98 %R Anthracene-d10 22-98 %R
Pyrene-d10 - 51-120 %R Pyrene-d10 51-120 %R
Benzo(a)pyrene-d12 43-111 %R Benzo(a)pyrene-d12 43-111 %R

Internal alt samples 50-200% of area, * 30 second retention Check calculations | DESA or CLP Laboratory | Accuracy

Standards time shift and instruments, GC/MS Technician 50-200% of area, + 30 second retention time
: reanalyze affected shift

samples
CDM

Final RI/FS Quality Assurance Project Plan




QAPP Worksheet #28k
QC Samples Table

Matrix

Soil/ Sediment

Analytical Group

TCL Pesticides

Concentration Level

Low/Medium (mg/kg)
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Sampling SOP(s) See Worksheet #21

Analytical Method/SOP Reference SOM01.2

Sampler's Name - 78D '

Field Sampling Organization CDM

Analytical Organization As per FASTAC [DESA or CLP]

No. of Sample Locations See Worksheet #20

. Frequency/ Method/SOP QC Acceptance . . Person(s) Responsible for Data _Quality Measurement F;er\f'ormance
QC Sample: Number Limits g Corrective Action Corrective Action '"?&a‘t,” Criteria

Field Duplicate 1 per 20 samples | None 3‘8;‘& JOM and flag CDM ASC and FTL Precision 75% RPD
Laboratory will inform ) -

Temperature Blank | 1 per cooler < 6 degrees Celsiu; Salstg gécr:rgt';_/\l/:ngglslﬁuli“ l‘_;?tl:-oratory Aha'yﬁ and COM Accuracy < 10 degrees Celsius
check packing procedure "
and increase coolant
Verify results;

:iep(;rntamination re-analyze, Flag Accuracy /

s CRQL

Field Blank event not to < CRQL g:gi;:tsa'n?i:(:\%i;n Laboratory analyst/ COM TOM Contamination
exceed 1 per day procedures.
1 per 20 samples : .
or whenever Suspend analysis unit DESA or CLP Laboratory
. I Method Blank samples No analyte > CRQL source recertified GC/ECD Technician Accuracy No analyte > CFSQL
extracted
.gamma-BHC . gamma-BHC g o
(Lindane) 46-127 %R . (Lindane) 46-127 %R
) Heptachlor 35-130 %R . ] Heptachior 35-130 %R
Matrix Spike 1 per 20 samples | Aldrin 34-132 %R __| Flag outliers gglsécg ‘T::g’ﬁfc‘l’a"; atory ~ Accuracy Aldrin 34-132 %R
. Dieldrin 31-134 %R Dieldrin 31-134 %R
Endrin 42-139 %R Endrin 42-139 %R
4,4-DDT . 23-134 %R 4,4-DDT 23-134 %R
gamma-BHC 0-50 %RPD gamma-BHC 0-50 %RPD
Heptachlor 0-31 %RPD : Heptachlor 0-31 %RPD
Matrix Spike ) Aldrin 0-43 %RPD ) DESA or CLP Laboratory - Aldrin 0-43 %RPD
Duplicate 1 per 20 samples [ pc) i 0-38 %RPD__| |2 outliers GC/ECD Technician Precision Dieldrin 0-38 %RPD .
Endrin 0-45 %RPD ) . Endrin 0-45 %RPD
4,4-DDT 0-50 %RPD 4,4-DDT 0-50 %RPD

‘Final RI/FS Quality Assurance Project Plan
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QAPP Worksheet #28k (contd.)

QC Samples Table
Matrix Soil/ Sediment
Analytical Group TCL Pesticides [cont'd)
Concentration Level Low/Medium (mg/kg)
Sampling SOP(s) : . See Worksheet #21
Analytical Method/SOP Reference SOMO01.2
Sampler's Name TBD
Field Sampling Organization : CDM
Analytical Organization As per FASTAC [DESA or CLP]
No. of Sample Locations See Worksheet #20
QC Sample: Frequency/ Method/SOP QC Acceptance Corrective Acfion Person(s) Responsibie D?.t,z;?:;:ny Measurement Performance
ple: Number Limits ] for Corrective Action (oQl) r Criteria
gamma-BHC 50-120 %R N gamma-BHC 50-120 %R | -
Heptachlor 50-150 %R , : Heptachlor epoxide | 507150 %R
Laboratory epoxide Check calculations . it
Control all sampl Dieldrin . 30-130 %R _| and instruments, DESA or CLP Laboratory Accurac : Dieldrin .| 30-130 %R
Samole Ples  [4.4-DDE 50-150 %R_| reanalyze affected GC/ECD Technician Y 4,4-DDE ~[50-150 %R
P Endrin - 50-120 %R | samples Endrin 50-120 %R
Endosulfan sulfate | 50-120 %R Endosulfan sulfate | 50-120 %R
- gamma-Chlordane | 30-130 %R gamma-Chlordane | 30-130 %R
Check calculations
_ o and instruments, DESA or CLP Laboratory | - : I P
Surrogate all sampleg 30-150 %R reanalyze affected GC/ECD Technician Accuracy 30-150 %R
samples

Final RI/FS Quality Assurance Project Plan




QAPP Worksheet #28l|

QC Samples Table

Matrix

Soil/ Sediment

Analytical Group

TCL PCBs

Concentration Leve!

Low/Medium (mg/kg)

Sampling SOP(s)

See Worksheet #21

Analytical Method/SOP Reference SOMO01.2
Sampler's Name TBD
Field Sampling Organization CDM

Analytical Organization

As per FASTAC [DESA or CLP]

Raritan Bay Slag Site
Revision: 0

October 29, 2010
Page 177 of 208

\ No. of Sample Locations See Worksheet #20
: . Data Quality
. Frequency/ Method/SOP QC Acceptance . : Person(s) Responsible for : Measurement Performance
QC Sample: Number Limits Corrective Action Corrective Action In?[;zglt)or Criteria
. . Notify TOM and flag L o
Field Duplicate 1 per 20 samples | None duplicate results CDM ASC and FTL Precision 75% RPD .
Laboratory will
inform RSCC/CDM
: and note in data
Temperature Blank | 1 per cooler s 6 degrees Celsius narrative. COM will Laboratory Analyst and CDM FTL Accuracy < 10 degrees Celsius
' check packing .
procedure and
increase coolant
1 per Verify results;
_—— re-analyze. Flag : .
Field Blank decontamination | . ~p) outliers. Check Laboratory analyst/ CDM TOM Accuracy / <CRaL ‘
event not to . L Contamination
exceed 1 per day decontamination
procedures.
1 per 20 samples : Lo
Suspend analysis
Method Blank or whenever No analyte > CRQL unit source DESA_o_r CLP Laboratory GC/ECD Accuracy No analyte> CRQL
samples : i Technician
extracted recertified J .

. . Aroclor-1016 29-135 %R ) DESA or CLP Laboratory GC/ECD ’ Aroclor-1016 29-135 %R
Matrix Spike 1 per 20 samples |4 cior-1260 26135 %R | | 'ad outiers Technician Accuracy Aroclor-1260 | 29-135 %R
Matrix Spike Aroclor-1016 0-15 %RPD . DESA or CLP Laboratory GC/ECD . Aroclor-1016 0-15 %RPD
Duplicate 1 per 20 samples 1 or1260 020 %RPD___| F'ag outliers Technician Precision Aroclor-1260 | 0-20 %RPD

. 4E0 Check calculations : _ 180 O
Laboratory Control all sampl Aroclor-1016 50-150 %R and instruments, DESA or CLP Laboratory GC/ECD Accurac Aroclor-1016 50-150 %R
Sample ples reanalyze affected Technician ¥
Aroclor-1260 50-150 %R samples Aroclor-1260 50-150 %R
Check calculations .
and instruments, DESA or CLP Laboratory GC/ECD
Surrogate all samples 30-150%R reanalyze affected Technician Accuracy 30-150%R

samples

Final RI/FS Quality Assurance Project Plan
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QAPP Worksheet #28m
QC Samples Table

Matrix

Soil/ Sediment/Tissues
Analytical Group TAL — Metals
Concentration Level Low/Medium (mg/kg)
Sampling SOP(s) See Worksheet #21
Analytical Method/SOP Reference ILM05.4
Sampler’s Name TBD
Field Sampling Organization CDM

Analytical Organization

As per FASTAC [DESA or CLP]

Raritan Bay Slag Site
Revision: 0

October 29, 2010
Page 178 of 208

per day

procedures.

No. of Sample Locations See Worksheet #20
. Method/SOP QC . . Person(s) Responsible Data Quality Measurement
QC Sample: Frequency/Number Acceptance Limits Corrective Action for Corrective Action Indicator (DQ!) | Performance Criteria
! ; Notify TOM and flag .. 40% RPD lipid and
Field Duplicate 1 per 20 samples None duplicate results CDM ASC and FTL Precision 75% metals
- Laboratory wilt inform
: RSCC/CDM and note in
Temperature Blank 1 per cooler S 6 degrees Celsius data narrative. CDM will (L:T;)Gr?tﬁiy Analyst and Accuracy < 10 degrees Celsius
check packing procedure .
and increase coolant \
o . Verify results; re-analyze. .
1 per decontamination -
; Flag outliers. Check Laboratory analyst / CDM Accuracy /
Field Blank event not to exceed 1 sCRQL decontamination ToM Contamination < CRQL

Preparation Blank

1 per 20 samples

No constituent > CRQL

Suspend analysis untif
sburce rectified; re-digest
and reanalyze affected
samples

%R

Spike 1 per 20 samples 75-1.25%R' Fiag outliers

Laboratory Duplicate 1 per 20 samples + 20% RPD™* Flag outliers
after any analyte (except

Post-Digestion Spike Ag and Hg) fails spike 75-125%R Flag outliers

interference Check
Sample
{ICP Analysis Only]

beginning, end and
periodically during run (2
times every 8 hours)

Within + 2 times CRQL of
true value or + 20% of true
value, whichever is greater

Check calculations and
instruments, reanalyze
affected samples

Laboratory Control
Sample

1 per 20 samples

Control limits established
by EPA*

Suspend analysis rectify
source; re-digest and
reanalyze affected
samples

| DESA or CLP Laboratory

ICP-AES/ICP-MS
Technician

Accuracy No constituent > CRQL

Accuracy 75-125%R*

Precision + 20% RPD**

Accuracy 75-125%R
Within 12 times CRQL of

Sensitivit true value or £ 20% of

¥ true value, whichever is

greater

Accuracy Control limits established

by EPA*

Final RI/FS Quality Assurance Project Plan
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QAPP Worksheet #28m (contd.)
QC Samples Table

-

*except when the sample concentration is greater than 4 times the spike concentration, then disregrard the recoveries; no data validation action taken

*Reference EPA Region 2 SOP No. HW-2, Revision 13/Evaluation of Metals Data for CLP - (include absolute difference criteria)

**except when the sample and/or duplicate concentration is less than 5 times the CRQL.

* If the EPA LCS is unavailable, other EPA QC samples or other certified materials may be used. In such cases, control limits for the LCS must be documnetd and provided.

Final RI/FS Quality Assurance Project Plan
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QAPP Worksheet #28n
“ QC Samples Table
Matrix . Soil/ Sediment/ Tissues
Analytical Group TAL -Total Mercury
Concentration Level Low/Medium (mg/kg)
Sampling SOP(s) See worksheet #21
- Analytical Method/SOP Reference ILM05.4 — Cold Vapor Atomic Absorption (CVAA)
Sampler's Name TBD
Field Sampling Organization -| COM
Analytical Organization As per FASTAC [DESA or CLP] : -
No. of Sample Locations See worksheet #20
. Person(s) .
Method/SOP QC . . . Data Quality - Measurement
QC Sample: Frequency/Number i Corrective Action Responsible for o o
Acceptance Limits Corrective Action Indicator (DQI) Performance Criteria
. ) Notify TOM and flag - o
Field Duplicate 1 per 20 samples None duplicate results CDM ASC and FTL Premswn 75% RPD
Laboratory will inform
RSCC/CDM and note in
: . data narrative. COM will | Laboratory Analyst .
Temperature Blank 1 per cooler < 6 degrees Celsius check packing and CDM FTL Accuracy < 10 degrees Celstus
procedure and increase
coolant
Verify results;
1 per decontamination re-analyze. Flag
; . : Laboratory analyst / Accuracy /
Field Blank event not to exceed 1 < CRQL outliers. C.hec'k CDM TOM Contamination s CRQL
per day decontamination :
procedures.
Preparation Blank (PB) 1 per 20 samples No analyte > CRQL Suspend analysis, Efbi?a?c: vai Accm;rac No analyte > CRQL
P pe amp e redigest and reanalyze T tory 4 Y
echnician
. ) DESA or CLP
Laboratory Duplicate 1 per 20 samples +20% RPD Flag outliers Laboratory | Precision +20% RPD
Technician
) DESA or CLP
Spike Sample 1 per 20 samples’ 75 -125 %R Flag outliers . Laboratory Accuracy : 75-125 %R
. Technician
o . DESA or CLP -
Control limits : . Control limits
Laboratory Control Sample | 1 20 samples | established by EPA* Flag outliers _li_:téﬁ:‘akt:?; Accuracy established by EPA*

* if the EPA LCS is unavailable, other EPA QC samples or other certified materials may be used. In such cases, control limits for the LCS must be documnetd and provided.
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QAPP Worksheet #280
QC Samples Table

Matrix

Soil/ Sediment

Analytical Group

TAL - Total Cyanide

Concentration Level

Low/Medium (mg/kg)

Sampling SOP(s) See worksheet #21

Anatlytical Method/SOP Reference | ILM05.4 — Colorimeter or Spectrophotometer

Sampler's Name TBD ‘
Field Sampling Organization CcDM

Analytical Organization

As per FASTAC [DESA or CLP)

No. of Sample Locations

See worksheet #20

Method/SOP QC

Person(s)

Data Quality

Measurement

by EPA*

QC Sample: Frequency/Number . Corrective Action Responsible for . -
Acceptance Limits Corrective Action Indicator (DQI) | Performance Criteria
. . ) Notify TOM and flag ) . o

Field Duplicate 1 per 20 samples None duplicate results CDM ASC and FTL Precision 75% RPD
Laboratory will inform
RSCC/CDM and note :

. in data narrative. COM | Laboratory Analyst and )

Temperature Blank 1 per cooler 5 6 degrees Celsius will check packing CDM FTL Accuracy < 10 degrees Celsius
procedure and
increase coolant

' ;:cegntamination le'g;ya;;zs:"tsﬁag Laboratory analyst / ‘Accuracy /
i i . <
Field Blank event not to exceed < CRQL gutherts. C'he(t:‘k CDM TOM Contamination CRQL
1 per day econtamination
procedures.
: Suspend analysis; DESA or CLP

Preparation Blank (PB) 1 per 20 samples No analyte > CRQL redigest and ‘ Laboratory Technician Accuracy No analyte > CRQL

reanalyze
. ‘ . DESA or CLP .
Laboratory Duplicate 1 per 20 samples _t 20% RPD Flag outliers Laboratory Technician Precision .+ 20% RPD
) j . DESA or CLP
Spike Sample 1 per 20 samples 75-125 %R Flag outliers Laboratory Technician Accuracy 75-125 %R
Control limits established . DESA or CLP Control limits
Laboratory Control Sample | 1 per 20 samples Flag outliers Laboratory Technician Accuracy established by EPA*

Final RI/FS Quality Assurance Project Plan
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QAPP Worksheet #28p <

QC Samples Table
Matrix Aqueous
Anaiytical Group Wet Chemistry Anions by lon Chromatography - Chloride
Concentration Level Low/Medium (mg/L)
Sampling SOP(s) See worksheet #21
Analytical Method/SOP Reference EPA 300
Sampler’'s Name TBD
Field Sampling Organization CDM
Analytical Organization As per FASTAC [DESA or Subcontract Laboratory]}
No. of Sample Locations See worksheet #20 ) '
L Method/SOP QC Acceptance . . Person(s) Responsible Data Quality Measurement
QC Sample: Frequency/Number Limits Corrective ‘Actlon for Corrective Action Indicator (DQI) Performance Criteria
. Result = 1/2QL Suspend analysis; -
Preparation Blank o DESA or subcontract .
(PB) 1 per 20 samples No analyte > QL ' redigest and Laboratory Analyst Accuracy/Sensm‘v)ty No analyte > QL
reanalyze
Laboratory will
. inform RSCC/CDM
and note in data
Temperature Blank 1 per cooler < 6 degrees Celsius narrative. COM will l(_:an&r?:tTt_)[y Analyst and Accuracy < 10 degrees Celsius
' check packing ’ ) .
procedure and
increase coolant
. ] . ) DESA or subcontract -
9, 0,
Laboratory Duplicate | 1 pef 20 samples +20% RPD Flag oumers . Laboratory Analyst Precision 40% RPD
Data assessor to }
Field Duplicate 1per 20 samples | None inform TOM if MPC | pg asc Precision 25% RPD
is exceeded,; flag .
: duplicate results )
80-120%R-Method A of 300
- . 75 - 125 %R-Method B of 300. N
Spike Samples 1 per 20 samples [Perchlorate results can Flag outliers EaEng:\a?; suAbsgP tsr?ct Accuracy 75~ 125 %R
exceed 80-120% if other QC , v Analy
acceptable.]
. " Identify source of
Quality Control DESA or subcontract o
Sample Quarterly 90-110%R problem, correct Laboratory Analyst Accuracy 90-110%R
: and reanalyze :
¢ . 1 per 10 85 — 115 %R-perchlorate
Laboratory Fortified | o 1 jes-method 300 | 90-110%R-method 300 Flag outliers DESA or subcontract Accuracy 80-120%R
Blank ~ Laboratory Analyst
1 per 20 samples .

Control limits for the LCS must be documented and provided.
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. QAPP Worksheet #28q
h QC Samples Table
Matrix o ) Aqueous (GW)
Analytical Group ) Wet Chemistry Anions by Colorimetry -see worksheet #12r for list
Concentration Level Low/Medium {mg/L)
Sampling SOP(s) ) o 7196A
Analytical Method/SOP Reference MCAWW Methods
Sampler's Name TBD
Field Sampling Organization CDM I
Analytical Organization As per FASTAC [DESA or Subcontract Laboratory}
No. of Sample Locations See worksheet #20 ¢
. Method/SOP QC Corrective Person(s) Responsible Data Quality Measurement
QC Sample: Frequency/Number Acceptance Limits * Action for Corrective Action Indicator (DQI) Performance Criteria
: o Suspend - )
) None - analysis; check; DESA or subcontract e
Preparation Blank (PB) ‘ 1 per 20 samples redigest and Laboratory Analyst Accuracy/Sensitivity | No analyte > QL
reanalyze
L.aboratory will
inform
RSCC/CDM and v
) note in data Laboratory Analyst and - .
Temperature Blank . | 1 per cooler s 6 degrees Celsius narrative. CDM CDM FTL .| Accuracy < 10 degrees Celsius
will check packing
procedure and
~ increase coolant
) Data assessor to ]
Field Duplicate : inform PM if MPC ) . ; o
1 per 20 samples_ None is exceeded; flag CDM ASC Precision 25% RPD
~ duplicate results ‘
. . DESA or Subcontract - 5
Laboratory Duplicate 1 per 20 samples None ‘ Flag outliers Laboratory Analyst Precision 40% RPD
. . : C . DESA or subcontract o
Spike Samples _ 1 per 20 samples None Flag outliers Laboratory Analyst Accuracy 75125 %R ‘
After calibration, Identify source of §
léaal::r'aetory Control every 20 samples None problem, correct EaEbSof\act’c; Slf::'ngtad Accuracy 80-120%R
P and at end of day and reanalyze ratory 4
: ) Re-prep and '
Carbonate-bicarbonate o re-analyze; DESA or Subcontract Contamination — o
standard-Alkalinity 1 per batch -+ 10% of true value recalibrate if still Laboratory Analyst Accuracy/bias % 20% of true value
; : outlying - )

Control limits for the LCS must be documented and provided.
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QAPP Worksheet #28r
QC Samples Table
Matrix Aqueous
Analytical Group Hexavalent Chromium
Concentration Level Low/Medium (mg/L)
Sampling SOP(s) See worksheet #21
Analytical Method/SOP Reference SW-846, 7196A
Sampler's Name 18D
Field Sampling Organization CDM
Analytical Organization As per FASTAC [DESA or Subcontract Laboratory}
No. of Sample Locations - See worksheet #20 :
QG Sampl: | Froquencyumbor | WeRodS07QE T Gonacive Action | Progne espeneblotor [ e ually T Mesoworent

Indicator (DQY)

Suspend analysis,

Preparation Blank 1 per 20 samples None A DESA or subcontract e
(PBY/ check; redigest and Laboratory Analyst Accuracy/Sensitivity | No analyte > QL
reanalyze
) Data assessor to
Field Duplicate 1per 20 samples | None inform TOM if MPCis | sy asc Precision- 25% RPD
exceeded; flag -
duplicate results
Laboratory . . DESA or subcontract . o
Duplicate 1 per 20 samples None Flag outliers Laboratory Analyst Precision 25% RPD
: . DESA orsubcontract _ o
Spike Samples 1 per 20 samples None Flag outliers Laboratory Analyst Accuracy 75— 125 %R
. Identify source of .
After calibration, problem, recalibrate if
léi?:r?;ory Control every 20 samples None needed/ make other E:bs:r\a?c: su:s:rtsr?ct Accuracy 80-120%R
P and at end of day adjustments and v Y
reanalyze
Inform field crew of
failure and need for DESA or subcontract < 10 degrees Celsius for

" Temperature Blank

1 per cooler

< 6 degrees Celsius

additional coolant;
check packing -
procedure

Laboratory Analyst

Accuracy/bias

data validation

Control limits for the LCS must be documented and provided.
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QAPP Worksheet #28s

QC Samples Table

Matrix

Aqueous

Analytical Group

Wet Chemistry by Titrimetric or Potentiometric procedures - Alkalinity

Concentration Level

Low/Medium (mg/L)

Sampling SOP(s)

See worksheet #21

Analytical Method/SOP Reference

MCAWW Methods — 301.2

Sampler’'s Name

TBD

Field Sampling Organization

CDM

Analytical Organization

As per FASTAC [DESA or Subcontract Laboratory]

No. of Sample Locations

See worksheet #20

Raritan Bay Slag Site
Revision: 0

 October 29, 2010
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QC Sample:

Frequency/Number

Method/SOP QC
Acceptance Limits

Corrective Action

Person(s) Responsible for

Corrective Action

Data Quality
Indicator (DQI)

Measurement
Performance Criteria

Suspend analysis;

Preparation Blank 1 per 20 samples None T DESA or subcontract - i

(PBY check; redigest and Laboratory Analyst Accuracy/Sensmwty_ No analytg >QL
reanalyze .

" Data assessor to )
Field Duplicate inform TOM if MPC is . o
1 per 20 samples None exceeded: flag CDM ASC Precision 25% RPD.

duplicate results

Laboratory J A . DESA or subcontract - o

Duplicate 1 per 20 samples None Flag outliers Laboratory Analyst Precision 40% RPD

’ - Identify source of

After calibration, : problem, recalibrate if
ézl::r?etory Control every 20 samples None needed/ make other I[_)aEbSoﬁa?; suAbggrt;tact Accuracy 80-120%R
P and at end of day adjustments and v 4
reanalyze )
Inform field crew of
: ; failure and need for .
< 6 degrees Celsius i, DESA or subcontract . < 10 degrees Celsius for

Temperature Blank 1 per cooler additional coolant; Accuracy/bias - g
check packing Laboratory Analyst data validation
procedure :

Control limits for the LCS must be documented and provided.
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QAPP Worksheet #28t
QC Samples Table
Matrix Aqueous
Analytical Group Wet Chemistry by Gravimetric procedures - TSS
Concentration Level Low/Medium (mg/L)
Sampling SOP(s) See worksheet #21
Analytical Method/SOP Reference SM2540D
Sampler's Name - TBD
Field Sampling Organization CcDM
Analytical Organization As per FASTAC [DESA or Subcontract Laboratory])
No. of Sample Locations See worksheet #20 .
. Method/SOP QC . . Person(s) Responsible for Data Quality Measurement
QC Sample: Frequency/Number Acceptance Limits Corrective Action Corrective Action Indicator (DQY) Performance Criteria
: Suspend analysis; .
Preparation Blank 1 per 20 samples None o DESA or subcontract -
(PBY/ check; redigest and Laboratory Analyst Accuracy/Sensitivity | No analyte > QL
reanalyze :
Data assessor to
Field Duplicate inform TOM if MPC is - o
. 1 per 20 samples None exceeded; flag CDM ASC Precision 25% RPD_
duplicate results
Laboratory . DESA or subcontract - o
Duplicate 1 per 20 samples None Flag outliers Laboratory Analyst Precision 40% RPD
Identify source of
After calibration, problem, recalibrate if N .
gzt;?rfet_ory Control every 20 samples None needed/ make other E::%:\a?t; suAbsgIn t;fd Accuracy 80-120%R
P and at end of day adjustments and ry 4
reanalyze
Inform field crew of
‘ < ; failure and need for :
1 per cooler < 6 degrees Celsius additional coolant; DESA or subcontract Accuracy/bias j alg 3:[?&:22 nCelsms for

Temperature Blank

check packing
procedure

Laboratory Analyst

Contro! limits for the LCS must be documented and provided.
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QAPP Worksheet #28u
-QC Samples Table
Matrix Soil/ Sediment
Analytical Group Wet Chemistry — Total Organic Carbon using Carbon analyzer +
IR or FID detector
Concentration Level Low/Medium (mg/kg)
Sampling SOP(s) See worksheet #21
Analytical Method/SOP Reference Lloyd Kahn with Additional QC requirements
Sampler's Name - 8D '
Field Sampling Organization CDM .
Analytical Organization As per FASTAC [DESA or CLP)
No. of Sample Locations See worksheet #20
Method/SOP QC Person(s) Responsible Data Quality Measurement

QC Sample:

Frequency/Number

Acceptance Limits

Corrective Action

for Corrective Action

Indicator (DQI)

Performance Criteria
(Project-specific)

Verify results;

; reanalyze, DESA or subcontract .

Preparation Blank 1 per 20 samples <100 mg{kg recalibrate if still Laboratory Analyst Accuracy/blas sQL \

; outlying -

) Re-run sample; flag ‘| DESA or subcontract L.
0, 1 0,

Laboratory Duplicate | Every sample < 20% RPD outliers Laboratory Analyst Precision <75% RPD
Quadruplicate Per batch <3xStandard deviation | !dentify error and Laboratory analyst - Precision <3S°
analysis re-analyze
Detection Limit o Identify error and ; o
Verification Standard 1 per sample run 1 25% of true value re-analyze Laboratory analys_t Accuracy/bias -+ 25% of true value

Field Duplicate

Data assessor to
inform TOM if MPC

. . o,
1 per 20 samples None is exceeded; flag CDM ASC Precision 75% RPD
duplicate results
inform field crew of
. failure and need for .
. L : . -DESA or subcontract o < 10 degrees Celsius for
Temperature Blank 1 per cooler < 6 degrees Celsius additional coolant; Laboratory Analyst Accuracy/bias data validation

check packing
procedure

Final RI/FS Quality Assurance Project Plan
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QAPP Worksheet #28v
QC Samples Table
Matrix Soil/ Sediment
Analytical Group pH
Concentration Level Low/Medium (mg/kg)
Sampling SOP(s) See worksheet #21
Analytical Method/SOP Reference SW-846, 9045D h
Sampler's Name TBD
Field Sampling Organization CDM
Analytical Organization As per FASTAC [DESA or CLP]
No. of Sample Locations See worksheet #20
. . Measurement
Method/SOP QC . . Person(s) Responsible for Data Quality -
QC Sample: Frequency/Number i Corrective Action . . o Performance Criteria
Acceptance Limits Corrective Action indicator (DQI) (Project-specific)
1 Verify results; check
Buffer standard . . probe for coating and .
g L + 0.05 pH units (of true e . DESA or subcontract + 0.05 pH units (of true
solution check - pH Daily clean if needed, Accuracy
only value) check buffer Laboratory Analyst value)
solutions; reanalyze
Laboratory Duplicate - ‘ o Re-run sample; flag DESA or subcontract - .
pH Every sample <20% RPD outliers » Laboratory Analyst Precision + 0.05 pH units
) ! ' . Re-run sample; flag | DESA or subcontract . o
Duplicate Sample  Every sample Laboratory ‘per SOF’ outliers Laboratory Analyst Precision 75% RPD

Final RI/FS Quality Assurance Project Plan
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QAPP Worksheet #28w

QC Samples Table

Matrix ' Soill Sediment

Analytical Group Grain Size

Concentration Level Low/Medium (percent particle sizes)

Sampling SOP(s) See worksheet #21

) Analytical Method/SOP Reference ASTM D421-85 and ASTM D422-63

Sampler’'s Name TBD

Field Sampling Organization CDM .

Analytical Organization . As per FASTAC [DESA or CLP)

No. of Sample Locations See worksheet #20

. . . Measurement
. Method/SOP QC . R Person(s) Responsible - Data Quality o
QC Sample: Frequency/Number oo Corrective Action N R . Performance Criteria
Acceptance Limits i , for Corrective Action Indicator (DQI) (Project-specific)

Flag outliers. Data
assessor will inform
project manager of )

Laboratory Duplicate / variability. Data DESA or subcontract Homogeneity/ . o

Field Duplicate 1 per sample None validator will Laboratory Analyst Precision 75% RPD
recommend which R
results set is to be
used. )

Final RI/FS Quality Assurance Project Plan
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QAPP Worksheet #28x

. QC Samples Table

Matrix Soill Sediment _ ' S
Analytical Group Hexavalent chromium
Concentration Level Low/Medium (mg/kg)
Sampling SOP(s) ‘See worksheet #21
Analytical Method/SOP Reference SW-846, 7196A, extraction by 3060A
Sampler's Name TBD
Field Sampling Organization CcDM
Analytical Organization As per FASTAC [DESA or Subcontract Laboratory]
No. of Sample Locations See worksheet #20

QC Sample: Frequency/Number A“::;';?:ﬁgiigﬁs Corrective Action zi:sggf:ngv?zzzi:;e lnlzi?(t::nt?):?ggl) Perfn::?;sa‘:\'::‘ g:i':eria

{Project-specific)

Data assessor to

Field Duplicate 1 per 20 samples None inform TOM fMPCis | ~p0 A Precision 75% RPD
exceeded; flag ’
duplicate results
Inform field crew of
failure and need for o
. " - DESA or subcontract . < 10 degrees Celsius for
Temperature Blank | 1 per cooler < 6 degrees Celsius additional coolant; Laboratory Analyst Accuracy/blgs data validation

check packing
procedure

Suspend analysis;

1 per 20 samples None T DESA or subcontract , L

Method Blank R check; redigest and Laboratory Analyst Accuracy/Sensitivity | No analyte > QL

reanalyze .
Laboratory ) DESA or subcontract . o
Duplicate 1 per 20 samples <20% RPD Flag outliers Laboratory Analyst Precision 75% RPD
! ) Per method - typically | DESA or subcontract _ o

Matrix Spike 1 per 20 samples 75-125 %R Identify source of Laboratory Analyst Accuracy 75-125 %R
After calibration problem, recalibrate if

Laboratory Control ' needed/ make other DESA or subcontract 1500,

Sample every 20 samples . 80-120%R adjustments and Laboratory Analyst Accuracy 80-120%R

and at end of day

reanalyze

Controt limits for the LCS must be documented and provided.
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. QAPP Worksheet #28y
QC Samples Table

Matrix Aqueous
Analytical Group Field Test Kits (Ferrous iron)
Concentration Level Low/Medium (mg/L) '
Sampling SOP(s) See worksheet #21
Analytical Method/SOP Reference HACH 8146
Sampler's Name 8D
Field Sampling Organization CDM
Analytical Organization As per FASTAC [DESA or Subcontract Laboratory]
No. of Sample Locations See worksheet #20
Lab QG Sample:_| Frequencyumer | MHROdISOP 3 Accapance | Gommethe | Persgnc) Rsponeiv (o | D el | pacmancs comar
Blank Check SD:;%IZS per20 | Noanalyte > QL iﬁf:::::alys's‘ Field analyst Accuracy/Sensitivity | No analyte > QL
' reanalyze : :
Reanalyze. .

Replicate 1 per 20 samples None Eaeli_grea:fizrnmcheck if Field analyst Precision +50% RPD

- still outlying.

Control limits for the LCS must be documented and provided.

COM
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QAPP Worksheet #28z
QC Samples Table

Matrix

| Sediment

Analytical Group

Cs-137 and Be-7

Concentration Level

Awaiting information from the laboratory.

Sampling SOP(s)

Analytical Method/SOP Reference

Sampler’s Name

Field Sampling Organization

Analytical Organization

No. of Sample Locations

Raritan Bay Slag Site
Revision: 0

October 29, 2010
Page 192 of 208

QC Sample:

Frequency/Number

Method/SOP QC
Acceptance Limits

Corrective Action

Person(s) Responsible
for Corrective Action

Data Quality
Indicator (DQ!)

Measurement
Performance Criteria
(Project-specific)

Data assessor to

and at end of day

reanalyze

Field Duplicate 1 per 20 samples None inform TQM 4 MPC s CDM ASC Precision
exceeded; flag
duplicate results
Inform field crew of
failure and need for
Temperature Blank | 1 per cooler “< 6 degrees Celsius additional coolant; DESA or subcontract Accuracy/bias
. Laboratory Analyst
check packing
procedure
Suspend analysis;
1 per 20 samples None LA DESA or subcontract e
Method Blank check; redigest and Laboratory Analyst - Accuracy/Sensitivity
reanalyze
Laboratory . DESA or subcontract .
Duplicate 1 per 20 samples < 20% RPD Flag outliers Laboratory Analyst Precision
. . Per method - typically | DESA or subcontract
- 0,
Matrix Spike 1 per 20 samples 75-125 %R Identify source of Laboratory Analyst Accuracy
| Aster calibration problem, recalibrate if
Laboratory Control P needed/ make other DESA or subcontract
Sample every 20 samples 80-120%R adjustments and Laboratory Analyst Accuracy

Control limits for the LCS must be documented and provided.
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QAPP Worksheet #28aa
QC Samples Table

Matrix

Soil

Analytical Group

Pb and As

Concentration Level

Awaiting information from the laboratory.

Sampling SOP(s)

Analytical Method/SOP Reference =

Sampler's Name

Field Sampling Organization

Analytical Organization

No. of Sample Locations

Raritan Bay Slag Site

Revision: 0
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QC Sample:

Frequency/Number

Method/SOP QC
Acceptance Limits

Corrective Action

Person(s) Responsible
for Corrective Action

Data Quality
Indicator (DQI)

Measurement
Performance Criteria
(Project-specific)

Field Duplicate

1 per 20 samples

None

Data assessor to
inform TOM if MPC is
exceeded; flag
duplicate results

CDM ASC

Precision

Inform field crew of
failure and need for

DESA or subcontract

Accuracy/bias

Temperature Blank | 1 per cooler < 6 degrees Celsius additional coolant;
check packing Laboratory Analyst
procedure
Suspend analysis; .
Method Blank 1 per 20 samples None\ check; redigest and DESA or subcontract Accuracy/Sensitivity
Laboratory. Analyst
reanalyze
Laboratory . o _— " : DESA or subcontract -
Duplicate 1 per-20 samples <20% RPD Flag outliers Laboratory Analyst Precision
. . o Per method - typically | DESA or subcontract
Matrix Spike 1 per 20 samples 75-125 %R Identify source of Laboratory Analyst Accuracy
After calibration problem, recalibrate if
Laboratory Control ’ o needed/ make other DESA or subcontract -
every 20 samples 80-120%R adjustments and Laboratory Analyst Accuracy

Sample

and at end of day

reanalyze

Control limits for the LCS must be documerited and provided.
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QAPP Worksheet #28ab
QC Samples Table
Matrix Tissue
Analytical Group Moisture/lipid
Concentration Level Low
Sampling SOP(s) _ See worksheet #17g
Analytical Method/SOP Reference SM2540B _
Sampler’'s Name T8D
Field Sampling Organization CDM
Analytical Organization CLP *
No. of Sample Locations See worksheet #18 & 20
.  Method/SOP QC . . Person(s) Responsible for Data Quality Measurement
QC Sample: Frequency/Number Acceptance Limits Corrective Action Corrective Action Indicator (DQI) Performance Criteria
Investigate and correct;
reanalyze affected
Laboratory duplicate | 1 per 20 samples < 20% RPD samples. Flag outliers Laboratory Analyst Precision <20% RPD
' Document in case
narrative
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Project Documents and Records Table

Raritan Bay Slag Site
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Sample Collection
Documents and Records

On-Site Analysis Documents
and Records

Off-Site Analysis Documents and
Records

Data Assessment Documents
and Records

Other

FORMS [ Lite Traffic Reports/
COC Records

Equipment Calibration and
Maintenance Log

Sample Receipt, Custody and
Tracking L.ogs

Field Sampling Audit Plans,
Reports and Checklists

M&TE (measurement and testing
equipment) Forms

Airbilis

Field Data Collection Logs

Standards Tracking Logs

Office Audit Plans, Reports and
Checklist

Technical/QA Review Forms

Sample Tracking Log/Sheets

PID Logs, if applicable

Sample Disposal and Waste
Manifests

Corrective Action Reports

Purchase Requisition Forms

Field logs/logbooks

Particulate Monitoring Data Logs,
if applicable

Sample Preparation Logs

Analytical sample results

Telephone Logs;

Chain of Custody Forms

N

Photographs

Corrective Action Reports

Subcontract Laboratory

. certifications

Electrbnic Data Deliverables

Field Change Request Forms

Inspection and maintenance
records

Corrective Action Forms

Subcoentract Laboratory QA Plan
(on file with EPA and CDM)

Non-Conformance Reports

Custody Seals

Spill incident reports

Data Packages (Case Narratives,
Sample Resuits, QC Summaries
and Raw Data (detailed in CLP
SOPs).

QC Audit Reports

Data Validation SOPs
Data Validation Reports

Subcontract Documents (Contract, -
Scopes of Work, Bid Sheet),
Subcontract Documents and
Review Forms

ANSETS Forms Well installation log Trip Reports Data Package Completeness NA
Checklist .
Validated Data Reports

Boring Logs Treatability study records Sample analysis run logs Self Assessment Checklist NA
Data Quality Assessments NA

Biota sampling records

NA

Daily Status Report to USACE-KC
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QAPP Worksheet #30
Analytical Services Table
Backup
Laboratory/Organization .
ti Data Pack : Laboratory/O t
, Analytical Concentra-ti Analytical a%a Fackage (Name and Address, aboratory/Urganization
Matrix on Turnaround (Name and Address,
Group L SOP . - Contact Person and
evel Time Telephone Number) Contact Person and
_ p Telephone Number).
Trace VOCs Trace SOM01.2 ;
PAP : :
| Aqueous TCL VOCs SOMOT.2 EPA Primary contact: RSCC
SVOCs SOMO1.2 Adly Michael/Bob Toth
PCBs SOM01.2. 732-906-6161/6171 CLP
?Ziti:/:des = SL%MM-Z DESA contact: John Birri
etals/Cyanide ILM05.4- a
including Hg -ICP-AES/MS 732-906-6886
TCL VOCs SOMo1.2 EPA Primary contact: RSCC
TCL SvOCs SOmMo01.2 , Adly Michael/Bob Toth
. TCL PCBs Somot2 14 days for 732-906-6161/6171 cLP
Soil TCL Pesticides SOMO1.2 analysis, 14 days | pEgA contact: John Birri
Sediment - TAL Total Metals . ILMOE 4 for data validation
RAS ) i al Low/Medium . : 732-906-6886
including Hg -ICP-AES/MS .
Cs-137 and Be-7 Awaiting response from the laboratory.
Pb . Awaiting response from the laboratory.
TOC ‘ EPA Primary contact::RSCC
Grain size See Worksheet #19 Adly Michael/Bob Toth
Soil/ 732-906-6161/6171 CDM MSA Subcontract
Sediment — pH Laboratory (TBD)
-RAS -
non Hexavalent ;4td/31)’:;0f la? DESA contact: John Birri '
Chf i ata ays tor X ~
fomium validation 732-906-6886
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QAPP Worksheet #30
Analytical Services Table
. Backup
Laboratory/Organization L
Data Package Laboratory/O tion
R Analytical Concentration Analytical A Packag (Name and Address, aboratory/lrganizati
Matrix . Turnaround (Name and Address,
Group Level SOP . Contact Person and
Time Telephone Number) Contact Person and
P ~ Telephone Number)
Aqueous Alkalinity
Ammonia . EPA and Standard 14 days for
Methods analysis, 14 days o
Chloride See for data validation FASTAC Tier 1: DESA
Worksheet # 19 . )
. . 14 days for lab All Laboratory Services: EPA
Hexavalent Chromium SW-846 7196A data, 14 days for Primary contact: RSCC )
' Low/Medium validation Adly Michael/Bob Toth COM MSA Subconiract
Nitrate 732-906-6161/6171 v
Sulfate EPA ﬁnnc:hStdandard 14 days for o
Sulfide eSeZ s analysis, 14 days | DESA contact: John Birri
TKN Worksheet # 19 for data validation 732-906-6886
TSS
EPA Primary contact: RSCC
TAL Metals + mercury ILMO5.4 14 days for. Adly Michael/Bob Toth
Tissue Low/Medium analysis, 14 days 732-906-6161/6171 CLP
for data validation | pEsA contact: John Birri
p t Lipids SM 2540B )
ereent Lipias 732-906-6886

For non-RAS analyses, the EPA DESA laboratory will provide analytical services for aqueous wet chemistry (TSS, Alkalinity, hezvalent chromium); where the DESA laboratory is not
available or does not provide a particular analytical service, the CDM subcontract MSA will be used to provide soil, pH, TOC, grain size and hexavalent chromium analyses.

Ferrous Iron (field test) Hexavalent chromium (field test)

\
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QAPP Worksheet #31
‘Planned Project Assessments Table
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Organization’

Person(s) Responsible
for Performing

Person(s) Responsible
for Responding to

Person(s) Responsibie
for Identifying and

Person(s) Responsible for
Monitoring Effectiveness of

Ass$ss:1ent Frequency "2:{::"'5' Performing Assessment (Title and Assessment Findings Implementing Corrective Corrective Actions (Title
yp Assessment Organizational (Title and Organizational Actions (Title and and Organizational
Affiliation) Affiliation) Organizational Affiliation) Affiliation)
Sample Collecti EPA and Amy Darpini . Jeniffer Oxford (RQAC) or
oliecuon an my Darpinian, field auditor, CDM
and Documentation | ©"°® External USACE-KCD | Chemist, USACE-kcD | 'OM: COM TOM, COM ”
: : if Shawn Oliveira, Health &
Health and Safety | O"¢e! Internal/ EPA T8D TOM, CDM TOM, CDM Safety Manager or designee,
warranted External
: _ SSHO, CDM
- N - -
. . ) . CDM Project Geologist . .
Field Audit Once Internal CDM Approved field auditor TOM, CDM and field staff Field Auditor, COM
A d CDMb 0A . Jeniffer Oxford (RQAC) or
" :
Office Audit Once Internal COM o e TOM, CDM TOM, CDM designee,
- TOM, COM
) Scott Kirchner (ASC) or TOM, CDM & Laboratory | Scott Kirchner (ASC),
Data Review Once Internal CcDOM - designee, CDM TOM, CDM manager(s) (TBD) TOM, CDM
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’ QAPP Worksheet #32
Assessment Findings and Corrective Action Responses
Nature of Individuai(s) Nature of Individual(s}
Assessment Defi lilencies Notified of Findings Timeframe of Corrective Action Receiving Corrective Timeframe for
Type Docu;\entation (Name, Title, Notification Response Action Response Response
Organization) Documentation {Name, Title, Org.)
Project Readiness Checklist or ; Immediately to within . . Immediately to within -
Review logbook entry Field Team Leader 24 hours of review Checklist or fogbook entry Field Team Leader 24 hours of feview
Field Observations/ ] . - . o s
P Field Team Leader and Immediately to within Field Team Leader and Immediately to within
Deviations from Work Lagbook 24 hours of deviation Logbook EPA RPM 24 hours of deviation

Plan

EPA RPM

7 calendar days after

Letter/internal

Field Team Leader and/or

To be identified in the

On-Site Field . . .
Inspection Written Report Field Team Leader completion of the | Memorandum EPA RPM cover letter of the
audit report
Notify by phone Shawn Oliveira, CDM
Health and Safety ‘ , immediately .+ | Health and Safety Manager
Audit checklist TOM, CDM Memorandum and checklist Y g
. Report 1 week after
audit
Provide summary of Jeniffer Oxford, COM Immediate CA

findings to field team

RQAC; Douglas Updike

required where

possible; otherwise
as specified on the
CA Notice, typically

15 to 30 days from
date of CA Notice

Field Audit RI Task Leader, CDM '
Field Audit Report a en on day of audit; Draft | Corrective Action Plan CDM QA Manager
TOM, CDM Report due within
10-15 days
. Provide summary of Jeniffer Oxford, COM
Office Audit findings to TOM on RQAC, Douglas Updike,
‘ Office Audit Report | TOM, CDM day of audit; Draft Memorandum CDM QA Manager
- Report due within
10-15 days
Data Review Memorandum Scott Kirchner (ASC), COM Notify by phone "2_4 Memorandum TOM, COM-

hours
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QA Management Reports Table
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Type of Report

Frequency

(daily, weekly, monthly,
quarterly, annually, etc.)

Projected
Delivery Date(s)

e

Person(s) Responsible
for Report Preparation
(Title and Organizational Affiliation)

Report Recipient(s)
(Title and Organizational
Affiliation)

Field Change Notification

As required per field change

Three days after identification
of need for field change

Field Team Leader

EPA RPM

Final Project Report

Once

18D

Field Team Leader

EPA RPM; CDM QAC

QAPP Addendums As needed by project changes 8D Project Task Leader, CDM

. . 30 calendar days after ) .
Field Audit Report Once completion of the inspection FTL, Field Auditor, CDM
Office Audit Report Once 30 calendar days after FTL, Jeniffer Oxford, (QAC) or

completion of the inspection

designee, CDM

Corrective Action Reports

As required on CA request

As required on CA request

QA Auditor, COM

Data Usability Assessments

With each Measurement Report

With final report

Scott-Kirchner (ASC), CDM

RI/ or RD Report (Draft and
Final)

Once

TBD

TOM, CDM

EPA RPM, EPA Project Officer,
EPA QA Officer, CDM Program
Manager, CDM Site manager
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Verification (Step 1) Process Table
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EDDs)

Determine whether required fields and format were provided compatible with EQuIS.

Verification Input D ioti N internal/ Responsible for Verification
fon inpu escription ) External {Name, Organization)
Field logbooks Field notes will be prepared daily by the FTL and will be complete, appropriate to the Internal Field team leader -
project tasks, and legible. The FTL will review logbooks for accuracy and completeness.
Upon completion of field work, logbooks will be placed in the project files. Field reports will
be verified with field log books to ensure correct reporting of information. Review will be
conducted prior to completion of each report.
Chains of custody COC forms will be reviewed against the samples packed in the each cooler prior to Internal Field team leader, ASC, data assessor
shipment. COCs will be sent with the samples to the laboratory, while copies are retained '
for the Sampling Trip Report and the project files. They will be internally reviewed upon
completion of activities and verified against field logs, and laboratory report. Review will be
conducted with completion of each data usability assessment/measurement report. .
Sampling Trip Reports They will be prepared for each case of field sampling for which samples are sentto a CLP | Internal Field team leader or designee;
: laboratory. Information will be reviewed against the COC forms, and potential Laboratory coordinator
discrepancies will be discussed with field personnel to verify locations, dates, etc.
QAPP All _plgnning docgmgnts will be available to reviewers to allow reconciliation with planned Internal All data users
activities and objectives.
Laboratory analytical data Data packages will be reviewed/verified internally by the laboratory performing the work for | Internal Laboratory analyst and QA officer;
package completeness and technical accuracy prior to submittal. All laboratory data will be verified EPA DV contractor-data validator;
by the laboratory performing the analysis for completeness and technical accuracy prior to CDM data validator, data assessor
submittal to EPA. Data packages will be reviewed as to content and sample information
upon receipt by EPA. EPA or its contractor will evaluate the data packages for
completeness and compliance. Table 9 of the IDQTF UFP-QAPP shows items for
compliance review. : : .
Final Sample Report The project data results will be compiled in a sample report for the project. Entries will be | Internal CDM Project task leader, data validator
- reviewed/verified against hardcopy information. Data validation reports, QAPP, FCRs and or field team leader
outputs of the EQuiS database will be used to prepare the project data quality and usability
assessment report. The data will be evaluated against project DQOs and measurement
performance criteria, such as completeness. )
Evaluate whether field sampling procedures were followed with respect to equipment and | Internal CDM data assessor
proper sampling support using audit and sampling reports, field change request forms and
field logbooks.
Electronic Data Deliverables internal CDM Data Manager
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QAPP Worksheet #35
Validation (Steps lla and llb) Process Table

. - Responsible for Validation
Step llallib Validation Input Description . (Name, Organization)

Ensure that the sampling methods/procedures outlined in QAPP were followed, and that any
lla SOPs deviations were noted/approved. Determine potential impacts from noted/approved deviations, | CDM Task Leader or ASC
in regard to PQOs.
Examine COC forms against QAPP and laboratory contract requirements (e.g., analytical
) ) methods, sample identification, etc.). ESAT Data Validation Personnel,
Ila Chains of custody EPA Region 2 or CDM ASC
Examine traceability of data from sample collection to generation of project reported data.
Provides sampling dates and time; verification of sample ID; and QC sample information. .

: Examine packages against QAPP and laboratory contract requirements, and against COC -
Laboratory data forms (e.g., holding times, sample handling, analytical methods, sample identification, data ESAT Da_ta Validation Personnel,
lla " . o L . EPA Region 2 or CDM ASC
package qualifiers, QC samples, etc.). Determine potential impacts from noted/approved deviations, in
regard to PQOs. :
Used to perform data validation on 100% of all CLP data. Any subcontractor analyzed data will
’ be validated by CDM. A report shall be prepared within 30 days of data receipt. Ensure that all S
b ;:::;Z:ry data analytical procedures were followed. Corrective actions will be taken and documented when gg’;\; A%%a Validation Personnel, or
applicable per specific methods. Deviations will be documented. Data will be qualified in
accordance with specific methods.
b Field duplicates Compare results of field duplicate (or replicate) analyses with RPD criteria
lla Methods Records support implementation of the SOP - sampling and analysis
1lb Data Narrative Determine deviations from methods and contract and the impact. .
™ ) Audit Report gi‘%o‘;ts used to validate compliance of field sampling, handling and analysis activities with the
3| 1ib Project Quantitation PQLG achieved as established in the QAPP and that the laboratory successfully analyzed a CDM ASC, data validator
Limit standard at the QL.
: A summary of all QC samples and results will be verified for measurement performance criteria,
lib Field and Lab data and completeness and 10 percent verified to field and laboratory data reports from vendors. A

QC report report on the meeting the established criteria shall be prepared within 30 days of receipt.
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QAPP Worksheet #36
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' . o Data Validator
Step lla/lib Matrix Analytical Group Conieer\v,t;latlon vg':.‘:::!:" (title and organizational
' ftert affiliation)
Organics: Data Validation SOP for Region Il - Data Validation Guidelines
A ‘ ESAT DV Personnel, or EPA
‘ lla/llb Soil/Sediment TCL VOCs Trace SOP HW-34, rev 0 Region 2 - DESA
. . 3 . ESAT DV Personnel, or EPA
lla /b Soil/Sediment/Aqueous TCL' VOCs Low and Medium SOP HW-33, rev 04 Region 2 - DESA
. . : : . : ESAT DV Personnel, or EPA
la/llb Soil/Sediment/Aqueous TCL SVOCs- Low and Medium SOP HW-35, rev 1 Region 2 - DESA
. . . " . ESAT DV Personnel, or EPA
llb Soil/Sediment/Aqueous TCL Pesticides Low and Medium SOP HW-36, rev 1 Region 2 - DESA
. . : . ESAT DV Personnel, or EPA
ita/llb Sou/Sedlmer.\t/Aqueous TCL Aroclors (PCBs) Low and Medium SOP HW-37, rev 1 Region 2 - DESA
Inorganics: Data Validation SOP for Region I - Data Validation Guidelines"
‘ Evaluation of Metals Data for the | ESAT DV Personnel, or EPA
lla/ b Soil/Sediment/Aqueous/Tissues | TAL Metals, and mércury Low and Medium g as Region 2 - DESA or CDM if
ILM05.4, September 2006, SOP =
analysis is subcontracted
HW-2, rev 13
) ESAT DV Personnel, or EPA
Ha/llb Aqueous Wet Chemistry Low DESA SOP or CDM 029A SOP Region 2 —~ DESA or CDM if
) ) analysis is subcontracted

DV - data validation
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QAPP Worksheet #36
Validation (Steps lla and lib) Summary Table

: . Concentration Validation Data Validator
Step llaflib Matrix Analytical Group . ‘ "~ Level ' Criteria (title and organizational affiliation)

ESAT DV Personnel, EPA Region 2

Inorganics (Hexavalent 1 oy and Medium | DESA SOP or COM 029A SOP | DV Personnel, or CDM ASC/

lla /b Soil/Sediment/Aqueous

chromium) o
designee
. H ESAT DV Personnel, EPA Region 2
[1]+) - Soil/Sediment P Low and Medium DESA SOP or CDM 029A SOP DV Personnel, or COM ASC/
designee —
lfa / tib Sediment (TRW samples) Pb ' Low and Medium | DESA SOP ESAT DV Personnel, EPA Region 2

DV Personnel

Grain size will not be validated.

Method requirements will also be used to evaluate the data dunng data validation.
Geochronology data will not be validated.

Bioavailability data will not be validated.
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QAPP Worksheet #37
Usability Assessment

Summarize the usability assessment process and all procedures, including interim steps and any statistics, equations, and computer
algorithms that will be used:

{ The Data Usability Assessment will be performed by a team of personnel at CDM. The TOM will be responsible for mformatnon in the Usability
Assessment and will also be responsible for assigning task work to the individual task members who will be supporting the Data Usability
Assessment. Note that the Data Usability Assessment will be conducted on validated data. After the Data Usability Assessment has been
performed, data deemed appropriate for use will then be used in the Rl Report, HHRA, SLERA, and FS. The results of the Data Usability
Assessment will be presented in the project-specific report. The following items will be assessed and conclusions drawn based on their results.
Precision — Results of laboratory duplicates will be assessed during data validation and data will be qualified according to the data validation
procedures cited on Worksheet #36. Field duplicates will be assessed by matrix using the RPD for each pair of results reported above CRQL for
organic and inorganic analyses respectively. RPD acceptance criteria, presented in Worksheet #12, will be used to access field sampling precision.
Absolute difference will be used for low results as described in worksheets 12 and 28. A discussion summanzmg the results of laboratory and field
precision and any limitations on the use of the data will be described.

Field duplicates - The TOM will review the extént of exceedance of the field duplicate criteria. For groundwater and surface water, the sample
results will be flagged according to the data validation protocol. For soils/sediment, the exceedances will be compared with the field lithological logs
and grain size results, if available. Based on this review, the site manager wiil determine whether the exceedance is due to inherent soil
heterogeneity or the result of sample handling in the field or laboratory. This information will be included in the data assessment report. As an added
measure, the FTL will be asked to inspect the soil coning and quartering procedures and re-train staff if needed. The data assessor will review the
data validation report. If the field duplicate comparison is not included, it will be performed by the assessor. :

Accuracy/Bias Contamination —Laboratory blank results will be assessed as part of data validation. During the data validation process the
validator will qualify the data following the procedures listed on Worksheet #36. A discussion summarizing the results of laboratory accuracy and
bias based on contamination will be presented and limitations on the use of the data will be described.

Overall Accuracy/Bias — The results of instrument calibration and matrix spike recoveries will be reviewed and data will be qualified according to
the data validation procedures cited on Worksheet #36. A discussion summaruzmg the results of laboratory accuracy and any I:mltatnons on the use
of the data will be described. .

Sensitivity — Data results will be compared to criteria provided on Worksheet #15. A discussion summarizing any conclusions about sensitivity of
the analyses will be presented and any limitations on the use of the data will be described. .
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QAPP Worksheet #37
‘ : Usability Assessment

Representativeness — A review of adherence to the sampling plan, field procedures and of project QA audits will be performed in order to assess
the representativeness of the sampling program. Data validation narratives will also be reviewed and any conclusions about the representativeness
of the data set will be discussed.

Vd ' ¢
Comparability — Study results will be used in conjunction with existing data to make qualltatnve and quantitative assessments of the data to be used
to Rroduce the Site reports.

Reconciliation — The DQIs presented in Worksheet #12 will be examined to determine if the MPC were met. This examination will include a
combined overall assessment of the results of each analysis pertinent to an objective. Each analysis will first be evaluated separately.in terms of
major impacts observed from data validation, data quality indicators and measurement performance criteria assessments. Based on the results of
these assessments, the quality of the data will be determined. Based on the quality determined, the usability of the data for each analysis will be
determined. Based on the combined usability of the data from all analyses for an objective, it will be determined if the DQls were met and whether
project goals were achieved. As part of the reconcmatlon of each objective, conclusions will be drawn and any limitations on the usability of any of
the data will be described.

Completeness The Environmental Quality Information Systems (EQuIS) database will be queried to summarize the number of samples in each
analytical fraction that are estimated and rejected. This data will be used along with-the planned samples indicated in the QAPP to calculate the
completeness of the obtained data set.

Data validation reports will be reviewed to determine the quality of the data and potential impacts on data usability. Field duplicates will be
evaluated against the MPCs outlined in worksheet #12. Non-compliant data will be discussed in the usability report. The following equations wnll be

used :

1. To calculate field duplicate precision: RPD = 100 x 2 |X1 - X2 ]/ (X1 + X2) vwhere X1 and X2 are the reported concentrations for each
duplicate or replicate .

2. To calculate completeness: % Completeness = V/n x 100
where V= number of measurements judged valid; n = total number of measurements made and % Completeness = C/x x 100

where C= number of samples collected; x = total number of measurements planned
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QAPP Worksheet #37
Usability Assessment

2. Describe the evaluative procedures used to assess overall measurement error associated with the project:

CDM will determine if quality control data is within specifications (MPC) through the data assessment and data validation process lib.

3. Identify the personnel responsible for performing.the usébility assessment: Scott Kirchner, ASC or designee

4. Describe the documentation that will be generated durmg usability assessment and how usability assessment results will be

presented
so that they identify trends, relationships (correlations), and anomalles

A usability report will describe the rationale for the data used and present any data limitations. The report will include a discussion of the accuracy,
precision, representativeness, completeness and comparability of the data set and deviations from planned procedures and analysis and the
impact on the project objectives. Tables will be prepared, including: a summary of planned samples, collected samples and parameters analyzed;
detections in field and trip blanks; comparison of field duplicates; and a comparison of planned and actual detection limits.

5. Discuss the impacts of any qualified data, any deviations from original plan or sampling procedures, whether the project objectives
were met, etc.

The following procedures will be followed for using data in preparing the RI/FS Report.

m  Defining the nature and extent of contamination — CDM will evaluate individual sample results for the RI/FS Report. The sample results will
be compared to the site specific screening criteria defined as project action limits on worksheet #15. In addition, as part of the RI/FS Report,
figures will be generated in order to further refine the understanding of the nature and extent of contamination. Figures will include
geological profiles and cross-sections, water table maps, contaminant iso-concentration maps, and longitudinal and cross-sectional

profiles of groundwater contamination.

‘m I|dentifying data gaps - Data gaps will be identified while writing the RI/FS Report. As soon as data gaps are identified, CDM will discuss
them with EPA. To identify data gaps, CDM will evaluate the analytical results by media and determine if results indicate levels or locations

of contamination that need to be further delineated.

s Using qualified data - CDM utilizes all data not rejected during validation to determine the nature and extent of contamination.

Final RI/FS Quality Assurance Project Plan - . ’ e
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" QAPP Worksheet #37

Usability Assessment ,

= Deciding if high results are legitimate or outliers - CDM will assume that all data not rejected during validation will be considered in defining |}

the nature and extent of contamination at the site. CDM will work with EPA if there is a concern about the statistical validity of the sample
resuits. In particular, high “outlier” results that have no surrounding comparable results as confirmation will be discussed with EPA.

Final R//FS‘AQua/ity Assurance Projebt Plan
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Table1
Proposed Sampling and Analysis
Raritan Bay Slag Site
Old Bridge and Sayreville, New Jersey
SR . T . - . - RN RN B = Number of Saimples, . v S -
Site’' Area'or " Media ~ | . Number of % of Locations Submitted for Sampling Intervals af each _ | - ‘Rationale _ e ' & R R Y B Cae ]
S 5 2 . : AN A T . B 5 g ] a2 - x
..Sector . .| . . Locations .+ - - Listed Analyses " .~ » . Location ... . . sy g = 5 £ - B -
S Co e ) eeaens : Asted '5€5 "L . ST R LT - .?"0_, g - 'E“HE .é;t ,-_“g"a -
> o Qo a o -f 8
- UUTSUU - . B VI, £ S AT . g |p.Bm -
L : N ST Bl a8 BRI LAY p
: i T ~§ : g S QR ) 3';:: E 2.5 |8y EI e
- B . . : A_'—g_g: g .. Hig - . g E“ E
p o e e e T . N T - - g S " S I N =
' Soil, Sediment, Groundwater, Surface Water Sample
*100% Total TAL metals, mercury, Surface sample: 0 -,6
(ERA/HHRA - sediment), 0-
! ) 18 surface, 24 |Cr (V) 24" (HHRA - soil), 6 - 24™; Vertical and horizontal
Laurence Sediment subsurface, 1  [*40% VOCs, SVOCs, Pesticides, oil), - AR 79 32 24 N/A N/A N/A | N/A | N/A N/A N/A N/A
. Subsurface samples: 24 -48"; |delineation; risk assessment
Harbor Seawall extended depth [PCBs. Extended depth le: 48 -
*30% TOC, G5, pH 7;‘ nidec depth sampre:
*100% Total and dissolved TAL
/'. metals, mercury, Cr (VI)
! ' *40% VOCs, SVOCs, Pesticides, Grab sample collected just Fate & transport, contaminant . N/A N/A wa | nsa N/A N/A N/A N/A
Surface water 10 PCBs. below the water's surface. distribution, CSM 10 4 / 10 / / / / / / /
*100% TSS, chloride, hardness,
| alkalinity
l. “100% Total TAL metals, mercury, .
Cr (VD Surface samples: 0 - 12" (ERA), . .
Soil 9;‘:::’ 10 va0% VOCs, SVOCs, Pesticides,  [0-24° (HHRA), 12- 247; Z:E“lﬁ““‘,i:;’:“m’mem 37 15 1 N/A wa o I walwal wa | owa | wa | wa
s ce PCBs. Subsurface sample: 24 - 48" eationy
i *30% TOC, GS, pH
l *100% Total TAL metals, mercury,
3 shallow Cr (VI)
Groundwater | moRitoring wells, 31"100% VOCs, SVOCs, Pesticides, |\, Baseline groundwater quality 6 6 N/A 6 6 NA|NAL A | N | ona ] Na
deep monitoring |PCBs
i wells *100% TSS, chloride, hardness,
alkalinity
*11100% Total TAL metals, mercury, |>tace sample: 0-6 :
, (ERA/HHRA - sediment), 0 - -
Area2 bsurface, 12 Cr (VI) 24" (HHRA - soil), 6-24"  |Vertical and horizontal
Laurence Sediment subsurface, 1 [*40% VOCs, SVOCs, Pesticides, - soil), 6-24% oca and 31 13 10 N/A N/A NalNal N[ ova | oA | N
4 Subsurface samples: 24 - 48"; |delineation; risk assessment
Harbor Beach extended depth PCBs. Extended depth le: 48 .
*30% TOC, GS, pH - ec depti sample: 29+
*100% Total and dissolved TAL
\ metals, mercury, Cr (VI)
*30% VOCs, SVOCs, Pesticides, Grab sample collected just Fate & transport, contaminant N N wal val wa NJA N/A NJA
Surface Water 5 PCBs. below the water's surface. distribution, CSM 5 2 /A 5 /A / / / / / /
*100% TSS, hardness, chioride,
' ‘ .ty
4 *100% Total TAL metals, mercury,
Cr . Surface samples: 0-12" (ERA), . .
Soil 25‘;“"’“:':6 +40% VOCs, SVOCs, Pesticides,  |0- 24" (HHRA), 12 - 247 Vertical deth“em‘“ risk 2 8 6 N/A Na [ walval e | owa | owa | wa
¢ subsuriace  pcs. Subsurface sample: 24 - 48" assessmen
*30% TOC, GS, pH
Aread *100% Total TAL metals, mercury,
. Cr (VI) Surface samples: 0-12" (ERA), . R
Old Brid;
midge Soil 15 surface, 15 |40 yOCs, SVOCs, Pesticides,  |0- 24° (HHRA), 12 - 24% Vertical and horizontal 60 24 18 N/A sa o Iwalnval wa | owa | owa | owa
' Waterfront subsurface " delineationy; risk assessment
Park @ PCBs. Subsurface sample: 24 - 48
*30% TOC, GS, pH .
] *100% Total TAL metals, mercury,
i 3 shallow Cr (VI) ‘
Groundwater mcmtonng.we!ls, 3{7100% VOCs, SVOCs, Pesticides, N/A Baseline groundwater quality 6 6 N/A _ 6 6 N/A | N/A | N/A N/A N/A N/A
deep monitoring {PCBs -
wells *100% TSS, chloride, hardness,
l alkalinity
'
l com 1
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Proposed Sampling and Analysis
Raritan Bay Slag Site
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Tablel

K - - K o i Number of Samples .
Site Area or . ‘Media Number of % of Locations Submitted for Sampling Intervals at each - K : R - P
o - e ) 3 - g e B )
- Sector : Locations Listed'Analyses® - - o Location- BB g 25 = g #s |3 : N
' o : - B = | E 1 sv | 28 :
. > - ] B = 3 A 4 .
- E ~ - N EE. Ffs,,, 4 gs -g‘ «5§_ ;,5 gﬂ% (x'\’ e
£ 8. g8 o g2 | 83 240851 37 o
- - R ¥ g §u.3:|-2.a RN - I 6 |a
bt -1 C o) : S|l ey BE e w |
5 . .- 0 ‘B.E T g n oy e £ L -
AL S o] 6.7 | 5% ] - . .
- o g £5 - 8% gE g0 -
; ~ n . ot Il N B ‘ L2 Rt SN I -
Areas ZOO(“?G:I)Tota.l TAL metals, mercury, Surface sample: 0- 6"
Laurence Sediment Asurface, 6,150 VOGS, SVOCs, Pesticides, | (- FLHIRA - sediment), 0 Vertical and horizontal 18 8 6 n/A 2SN 78 V2N V2 V70 77N
subsurface 24" (HHRA - soil) , 6 - 24"; delineation; risk assessment
Harbor Beach PCBs. Subsurface samples: 24 - 48"
‘ *30% TOC, GS, pH ples:
“100% Total TAL metals, mercury,
1 shallow Cr (V)
Groundwater | monitering well, 1[1100% VOCs, SVOCs, Pesticides, 1y, 4 Baseline groundwater quality 2 2 N/A 2 2 wa | wal wa | owa | owa fowa
deep monitoring |PCBs
well *100% TSS, chloride, hardness,
alkalinity
*100% Total and dissolved TAL
metals, mercury, Cr (VI)
*40% VOCs, SVOCs, Pesticides, Grab sample collected just Fate & transport, contaminant N/A walwal n
/A N/A N/A N/A
Surface water 3 PCBs. below the water's surface. |distribution, CSM 3 1 N 3 / o
*100% TSS, chloride, hardness,
alkalinity
*100% Total TAL metals, mercury,
Cr (VD) Surface samples: 0 - 12" (ERA), . .
Soil ;;“f;ce’ 12) *40% VOCs, SVOCs, Pesticides, |0 - 24" (HHRA), 12 - 24%; Z;@Cﬂﬁi“‘?gs:::::mm 37 15 n N/A N/A walwal wa | owa | ona | owa
ace ( PCBs Subsurface sample: 24 - 48" fneanon;
+30% TOC, GS, pH
Areat ::lrm(‘;ﬂi)Total TAL metals, mercury, Surface sample: 0- 6"
Laurence Sediment Osurface, 2 Lio% VOCs, SVOCs, Pesticides, |/ FHIRA - sediment), 0 Vertical delineation; risk 2 1 1 N/A nva | walval e | owa | va | A
subsurface 24" (HHRA - soil) , 6 - 24™; assessment
Harbor Beach PCBs Subsurf. les: 24 - 48"
*30% TOC, GS, pH ubsuriace samples: <2~
*100% Total TAL metals, mercury,
: 1 shallow Cr (VI)
Groundwater | Tonitering well. 17100% VOCs, SVOCs, Pesticides, |y, Baseline groundwater quality 2 2 N/A 2 2 nalwal e | ova | owa | e
deep monitoring |PCBs
welil *100% TSS, chloride, hardness,
alkalinity
*100% Total and dissolved TAL
metals, mercury, Cr(V])
*40% VOCs, SVOCs, Pesticides, Grab sample collected just Fate & transport, contaminant ’
N N, N/A | N/a | N/A N/A N/A N/A
Surface water ! PCBs below the water's surface. distribution, CSM 1 1 /A 1 ” / / / / / /
*100% TSS, chloride, hardness,
alkalinity
*100% Total TAL metals, mercury, |21 2ce sample: 0-6
(ERA/HHRA - sediment), 0 -
Area? 7 surface, 10 |Cr (VI) 24" -soil),6-24"  |Vertical and horizontal
Cheesequake |  Sediment subsurface,1  |*40% VOCs, SVOCs, Pesticides, (FIHRA - soil), 6- 24 ertica and Borzon 32 13 10 N/A N/A 7S 7S I V2O 7S B 772N 72N
Subsurface samples: 24 - 48"; |delineation; risk assessment
Creek Inlet extended depth |[PCBs. Extended denth le: 48
*30% TOC, GS, pH - ec depth sample: 28+
*100% Total and dissolved TAL Grab sample collected just
5, plus 1 location metals, mercury, Cr (VI) below the water's surface.
, . . 2 .
Surface water | near Rt 35 bridge 40% VOCs, SVOCs, Pesticides, Exchange study samples will F?te & tr.ansport, con t 41 2 N/A 41 N/A N/a | N/a [ N/A N/A N/A N/A
for exchange study PCBs. be taken at three depths in the distribution, CSM
*100% TSS, chloride, hardness,
alkalinity water column.
*100% Total TAL metals, mercury,
Cr (VI) Surface samples: 0 -12" (ERA), . .
Soil zus‘b‘s’fua;:c: *40% VOCs, SVOCs, Pesticides, [0 - 24" (HHRA), 12 - 24; Zel’i";c"’lﬁa“‘?;.‘:;az;“‘ﬂ . 2 10 7 N/A na | valaal owa | owa ] owa | wa
PCBs subsurface samples 24 - 48" elineation: essmen
*30% TOC, GS, pH
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S . b eniE . R S : e i "_Number of Sam L i
Site Aréa or- i " i Numberof ' | %of Lucat‘ioné‘qu‘m ited for. . | Sampling Intervals at each g g G R e Ca
Sector: . | .. .evy o~o | Locations " Listed Analyses "l---.- - [ =~ - Location = o Lo g : Ea| &
B o . . - B . s B2] o ‘ =" I
, _ 3 - | & = g9 |88
Nt LB > & v.'g' 3\5 ha,"’
S' - W ] | ey
g g 8.3 228
i ey RS '} g SE M 52
] P O | #w ] H9E | w
N n [ el Ly oy ‘e 2
o) - 5 -8 ‘=gl ES
£} . 8 - - 2 w” g« I 9
8 O 8 B L] 3.
LR s .7 L =
N Surface sample: 0 - 6"
Arca8 5 cusface. 13 gfo(v‘;)“’m TAL metals, mercury, | pp o /HHRA - sediment), 0 -
Cheesequake subsurface, 2 [*40% VOCs, SVOCs, Pesticides, |- (LIRA - soil), 6-24%; |Vertical and horizontal 2 10 8 N/A wa | nal| wa na | wa
Creek Inlet extended depth |PCBs Subsurface samples: 24 -48"; |delineation; risk assessment
Western Jetty «30% TOC, GS, pH ?;ntended depth sample: 48 -
*100% Total TAL metals, mercury,
1 shallow Cr (VD)
monitoring well, 1 [¥100% VOCs, SVOCs, Pesticides, . .
N/A N/A | NJA | N/A N/A N/A
deep monitoring |PCBs N/A Baseline groundwater quality 2 2 / 2 / / / / /
well *100% TSS, chloride, hardness,
alkalinity
*100% Total and dissolved TAL
metals, mercury, Cr (VI)
8 *20% VOCs, SVOCs, Pesticides, Grab sample collected just Fate & transport, contaminant s 2 N/A 8 wa | wa | wa N/A N/A
PCBs. below the water's surface. distribution, CSM
*100% TSS, chloride, hardness,
alkalinity
*100% Total TAL metals, mercury,
Cr (V) Surface samples: 0-12" (ERA), . .
7surface, 7. \yo0 VOCs, SVOCs, Pesticides, |0~ 24" (HHRA), 12 - 24 Vertical and horizontal 28 1 8 N/A Na | A Na Na | owa
subsurface PCBs subsurface samples 24 - 46" delineation; risk assessment
*30% TOC, GS, pH
30?3; Total TAL metals, Mercury, Vertical and horizontal
Area9® +100% VOCs, SVOCs, Pesticides, |28 sample: 02" (Be-7), 0 delineation; risk assessment;
43 surface,43 6" (ERA/HHRA - sediment), 0 Hidentification of areas receiving
Margaret's PCBs. . ; o 172 172 52 N/A N/a | N/a L N7A N/A 22
Creek subsurface 430% TOC, GS, pH 24" (HHRA - soil), 6 - 24™; recent (<6 mos.) deposition for
ee " " P . Subsurface samples: 24-48"  |potential subsequent
50% (of locations) beryllium-7 ochronology stud
isotope analysis 8% gy y-
*100% Total and dissolved TAL
23, plus 1 location |metals, mercury, Cr (VI)
at p_edestnan *100% VOCs, SVOCs, Pesticides,  |Grab sample col‘lected just F?te & trfmsport, contaminant 35 23 N/A 35 na | nal wa N/A N/A
bridge for PCBs. below the water's surface. distribution, CSM
exchange study [|*100% TSS, chloride, hardness,
alkalinity
*100% Total TAL metals, mercury,
Cr(V]) Surface samples: 0-12" (ERA), . .
3 , Pesticides, - ,12 - 24" A . 252 252 76 N/A N/A L N/A | N/A N/A N/A
& ;gﬁ:f’ *100% VOCs, SVOCs, Pesticides, {0 - 24" 2-22" Xe[mca]h"’m.i h";‘z"“m ;
PCBs. subsurface samples 24 - 48" elineation; risk assessmen
*30% TOC, GS, pH
N 2:)%)'1’0&1 TAL metals, mercury, Surface sample: 0- 6"
Depositional 10surface, 201, o/ VOCs, SVOCs, Pesticides, (Ef,{A/ - sediment), 0- | Vertical and horizontal 50 20 15 N/A NA | N/A L N/a N/A N/A
Arens subsurface PCBs 24" (HHRA - soil) , 6 - 24™; delineation; risk assessment
+30% TOC, GS, pH Subsurface samples: 24 - 48
*100% Total and dissolved TAL
metals, mercury, Cr (VI) )
*40% VOCs, SVOCs, Pesticides, Grab sample collected just Fate & transport, contaminant
N N/A | N/A | N/A N/A N/A
9 PCBs. below the water's surface. distribution, CSM 9 4 /A 9 ! / / / /
*100% TSS, chloride, hardness,
alkalinity
1 shallow “‘10?36:[) Total TAL metals, mercury,
monitoring well, 1 .
deep monitoring |00 ¥ O SVOCS Pestcides, |/ 5 Baseline groundwater quality 5 5 N/A 5 na | va | wa N |oNga
11, isth °
well, 3 existing |1 50%, 7SS, chloride, hardness,
wells. alkalinity
DM 3
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Table 1
Proposed Sampling and Analysis
Raritan Bay Slag Site
Old Bridge and Sayreville, New Jersey
AT - T R - B LT : : . . Numberof Samples - L -
Site:Areaor | " -Media - Numberof: % of Locations Submitted for *| Sampling Intervals at each "Rationale - EIEA g RS j 3‘ e DN 5
Sector- . Locatjons Listed Analyses o Location g Co = E . ?1 s % R 5 : g' 'g 2| .
T ‘ ' ' TS g m olEE_|ghs Ev | BE
. . - & L N 2T 2 vd N (RPN S - I ~
' - » ~ T 25‘ - o B g Eo |2l &2 - & &
i e 3 g8 - o et £5-85} 5| & a1 8 T )
R R ':t-g.' 0 =, J .or-%'%- 3-"—"15"!" gl 5|y |82 9| F
N ) - E ? O | 5% 2.8 L THE sk )
. v Q m_%_~ ,“; 7[_-. "‘“E°' =:£A§., B :»m, g,._.
- = o i B I 2% R E E5- 87
: - O . N o2 8- 3 N
L F & S I PR S A DA b Y -}
*100% Total TAL metals, mercury,
. Cr (VI) Surface samples: 0-12" (ERA), . .
Soil 13surface, 13 |, 150 VOCs, SVOCs, Pesticides,  |0- 24" (HHRA), 12 - 24 Vertical and horizontal 52 7 16 N/A wa | wvalwal wa | owa | owa ] wa
subsurface - " delineation; risk assessment
PCBs. subsurface samples 24 - 48'
. *30% TOC, GS, pH
4
Geochronology
Area 9 *100% Total TAL metals, mercury, i1 meter cores at each location, Determination of sediment and
Margaret's Sediment 2 Cr(VD) divided into 1 cm slices for contaminant deo osition rates 200 N/A N/A N/A N/A N/A | N/A | N/A N/A 200 N/A
Creek *100% Cs-137 analysis. taminant dep -
TRW Samples
Equal volumes of soil from the
Area 2 0 - 2 inch interval will be
Laurence Soil 3 +100% Pb collected and composited from |y, - peatth risk assessment. N/A N/A N/A N/A N/A 33 va| wa | wa | owa | owa
Harbor Beach five separate points located
within 50 feet of the
centerpoint.
Equal volumes of soil from the
Area3 0 - 2 inch interval will be
Laurence Soil 3 “100% Pb collected and composited from |y -1 peaieh risk assessment. N/A N/A N/A N/A N/A 3 | nal wa | owa | owa
Harbor five separate points located
Playground within 50 feet of the
centerpoint.
Equal volumes of soil from the
Area 5 0 - 2 inch interval will be
Laurence Soil 114 *100% Pb collected and composited from |5 .\ oaieh risk assessment. N/A N/A N/A N/A N/A 114 | vA| Na | ona | ona | s
Harbor Beach five separate points located
within 50 feet of the
centerpoint.
Equal volumes of soil from the
Area 6 0 - 2 inch interval will be
. o collected and composited from N
Laurence Soil 135 *100% Pb Ny X Human health risk assessment. N/A N/A N/A N/A N/A 135 | N/A [ N/A N/A N/A N/A
Harbor Beach five separate points located
within 50 feet of the
centerpoint.
Tissue Samples
N/ A - sufficient
biota will be Clams or mussels: soft . B
o llected to ensure portions of multiple
Jetty sector- | Biota: clamsor |°© *100% Total TAL metals, mercury; f; .. . . . .
i N,
intertidal zones mussels ana]y.ucal volume |+ gne, Lipids individuals will .be composited |Human health risk assessment. 10 N/A N/A N/A N/A /A1 10 N/A N/A N/A N/A
requirements are to ensure analytical volume
met requirements are met.
N/ A - sufficient
biota will be Clams or mussels: soft
. i f multiple
Seawall sector -| Biota: clams or | COllected to ensure *100% Total TAL metals, mercury; POI‘?JC.)DS Of muip . .
intertidal zones mussels ana]y.hcal volume |90, Lipids individuals will .be composited [Human health risk assessment. 10 N/A N/A N/A N/A N/a 1 10 N/A N/A N/A N/A
requirements are to ensure analytical volume
met requirements are met.
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Table 1
Propesed Sampling and Analysis
Raritan Bay Slag Site
Old Bridge and Sayreville, New Jersey
Lo R o . L . S . ’ R L. B Number of Samples - . K
Site Area or Media Number of % of Locations Submitted for’, | Sampling Intervals at each Rationale Qg Lgs s .8 S - .
B . . . . 1 K - o . - < = o . 2, 2 g o
+ Sector, Locations Listed Analyses .. ;- Location . S B T ) & o £5 8 s |3 -
' = o L ER g |EE_|&E4 FEAR T .
R e bfgb g . =8| &8 | o -
: - : $E [T 38 |8 |Ef2E B d L EalgE ] B 5
- N = LT - " sl et &l =L} It .
. T - v " g : By gy By~ Cue | & U] X g o T TRl BTl A - B L B o B a-
i ) TE" e TRE EER O ”i?a -] R ES S
: T L [~ 29" | 58 g DEE | B .
< 2 - ' e . £% 85 %" -1ge | g . >
2 . . . N k 3.9 ol EE . LB -
B o . s . N |88} - RS A - )
N/ A - sufficient
Seawall and biota will be Muscle tissue from at least five
jetty sectors - o collected to ensure . |individuals will be composited
Raritan Bay Biota: blue crab analytical volume 100% "I:ot:al TAL metals, mercury; to ensure analytical volume Human health risk assessment. 10 N/A N/A N/A N/A N/a | 10 N/A N/A N/A N/A
: . muscle i *100% Lipids K
and intertidal requirements are requirements are met.
zones met -
N/ A - sufficient
Seawall and biota will be Hepatopancreas from at least
jetty sectors - collected to ensure five individuals will be
Raritan Bay Biota: blue crab analytical volume "100% 'ljosal TAL metals, mercury; compo.med to ensure Human heaith risk assessment. 10 N/A N/A N/A N/A N/a | 10 N/A N/A N/A N/A
s . hepatopancreas R *100% Lipids analytical volume
and intertidal requirements are A
requirements are met.
zones met
N/ A - sufficient
Seawall and biota will be
. . Fish: fillets from six species
jetty sectors - | Biota: commonly | collected to ensure N P X .
Raritan Bay | consumed fish | analytical volume |, o0 Low 1AL metals, mercury; |(five individuals each) will be 4,101 ey risk assessment. 10 N/A wa | N na o Iwal 10 | wa | Nl owa | A
X . . . *100% Lipids collected.
and intertidal species requirements are
zones met
Bioavailability and Electron Microprobe Samples
se[cjglaxzdof . 22022 :X’;al‘;ba‘lab‘my invitro test Bioavailability tests will be
i i -24" j ici N/A N/A N/A N/A N/A N/A | N/A N/A N/A
Areas2, 5, and Soil/Sediment 10 +100% Electron microprobe for As 0-24 co.nducted tr:o ad;ust toxicity / / /. / / / / 10 10 /
critera used in risk assessment
6 and Pb
S]:;an:a:f 2301:{; :;za;:hbmty m vitro test Bioavailability tests will be :
i i 24" j ict N, N/A N, N/A N/A N/A | N/A N/A N/A
Areas 2,5, and Soil/Sediment 10 +100% Electron microprobe for As 0-24 co‘nducted tc? ad.)ust toxicity /A i/ /A / / / / 10 10 / /
critera used in risk assessment
6 and Pb
23022 :;‘;a;;ﬂab‘my in vitro test Bioavailability tests will be
i it -24" i ici N N N/A N N/A N/A N/A
Area 3 Soil/Sediment 10 +100% Electron microprobe for As 0 - 2 colnducted t‘f ad.]ust toxicity N/A /A N/A /A / /A / 10 10 / /
critera used in risk assessment
and Pb
i i -24" j ici N, N/A N, N/A N/A | N/A N/A N/A
of Area 9 Soil/Sediment 10 *100% Electron microprobe for As 0-24 co-nducted tc? ad.)ust toxicity /A / N/A /A / / / 10 10 /
and Pb critera used in risk assessment
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Table 1
Proposed Sampling and Analysis
Raritan Bay Slag Site
Old Bridge and Sayreville, New Jersey
. R . R C ) - oo B L Number of Samples -
Site Alfea or. Media ..:Number of % of Locations Submitted for Sampling Intervals at each ', Rationale; . . :t.l g i3 2‘ 8 o .
Sector - Locations Listed Analyses a). Location e e : E E g g 2 é ) §~~- .ts: . '5'
R - . =1 [ b L 0
¢ 0 ] = Bz 5 N R S &
g | =& = | 288|984 2582l 5 | o
& g 88 O | §3SE | g8¢ Za581 7 3
: } 35 Q= g &gE | e e[ BE) 9 =
5_& % . 8 E.g.a‘. -g -E“_‘ v‘:s.
’ cds g . . F - PR - B |.8% :
’ D ) . ) ?:' ’ g ; é"% & "§ }_5__ % - ’
R RN ; 2y ] T “!9‘;745 . 9 . y (2 e BT
5,
Background Samples
Determination of contaminant
background concentrations for:
(1) contaminant delineation in
Area 10, gr% Total TAL metals, mercury, upland soil in Areas1-9 & 11;
locations above . - (2) evaluation of 0 - 12" interval
-12 - 24" N, N N, N N/A N/A N/A N/A
the mean high Soil 10 *100% VOCs, SVOCs, Pesticides, 0-12"(ERA), 0- 24" (HHRA) soil samples collected for ERA in 20 20 20 /A /A /A /A / / / /
tide line PCBs. Areas1-9&11
100% TOC, GS, pH (3) evaluation of 0 - 24" interval
soil samples collected for HHRA
in Areas 1-9& 11
Area10, Determination of contaminant
locations m, the background concentrations for:
intertidal zone *100% Total TAL metals, mercury, (1) contaminant delineation in
above sprin Cr(V) sediment in intertidal Areas 1, 2,5
o dflinf Sediment 10 *100% VOCs, SVOCs, Pesticides,  |0- 6" (ERA) -9,11; 10 10 10 N/A N/A wa|wa] na | ova | owa | wa
and below PCBs. (2) evaluation of 0 - 6" interval
mean high tide *100% TOC, GS, pH sediment samples collected for
e ERA in intertidal Areas 1, 2,5-9,
11
Area 10, Determination of contaminant
locations in the background concentrations for:
intertidal zone *Clro(% Total TAL metals, mercury, (1) contaminant delineation in
above spring Soil 10 100% VOCs, SVOCs, Pesticides, |0 - 24" (HIHRA) sediment in intertidal Areas1,2,5 4 10 10 N/A N/A Na | N | Na | oA | Na | Na
low tide line PCBs -9,11;
and below ! - (2) evaluation of 0 - 24" interval
mean high tide "100% - G5, pH soil samples collected for HHRA
line in intertidal Areas 1,2,5-9, 11
Equal volumes of soil from the
Area 10, 0 - 2 inch interval will be Determination of contaminant -1~
locations above . collected and composited from |background concentrations for
. Soil 10 *100% Pb N/A N/A N/A N/A N/A N/A [ N/A N/A N/A N/A
spring low tide i five separate points located | TRW lead human health risk ’ / / / / bl / ! /
line within 50 feet of the assessment.
centerpoint.
Determination of contaminant
background concentrations for:
10, *100% Total TAL metals, mercury, (1) contaminant delineation in’
. ¢ Cr(VD) . sediment in Raritan Bay Areas 1
bel -6 d
locations below} o fiment 10 +100% VOCs, SVOCs, Pesticides, |0 & (Will serve for both ERA 155 g . 10 10 10 N/A va o | walnal na | owa | owa | wa
spring low tide and HHRA) . -
line PCBs. (2) evaluation of 0 - 6" interval
*100% TOC, GS, pH sediment samples collected for
ERA and HHRA in Raritan Bay
Areas1,2,5-9,11;
*100% Total and dissolved TAL L, .
Determination of contaminant
metals, mercury, Cr (VI) background concentrations for
10 surf ici j
Area 10surface| - o face water 10 1100% VOCs, SVOCs, Pesticides,  |Grab sample collected just | %1 of curface water 10 10 N/A 10 N/A Na | At N | oNa | ona | N
waters PCBs. below the water's surface.
. samples collected for ERA and
*100% TSS, chloride, hardness, HHRA in Areas1,2,5-9,11
alkalinity in Areas1,2,5-9,




Table1
Proposed Sampling and Analysis
Raritan Bay Slag Site
Old Bridge and Sayreville, New Jersey

1

e - o . . RN B . N . ) - T - Number of Samples’ )
; "Site Areaor Media Numberof | Y% of Locations Submitted for - | .'Sampling Intervals:ateach | .~ . Rationale A S R BN g - - L
: ' . N mye o L : . < &= . fnl B |2
Sector . Locations - | - LxstedAnalyses‘(.) + Location . R B L8 e = ﬁAh, E-IS <. p
. . . - e ] o >t | & .0
i 235|989 | » 53085
s B EEE g3 | 2| 8| 2 -5E
\ ) 2NN NN -
: - S g .ges |z2888) 0| 5| 2% I"ES
T g - Q‘:‘é.%...ﬂg & = =8 =
g i ; 5N | 553 §2.1.8.8
NCE Ry DRI - P > Bl 8w
B IR -9 g c%\f, J g E
~ L B B ! £ E3E L
; SEORT - s ! L
l Determination of contaminant
- background concentrations for:
*100% Total TAL metals, mercury, (1) contaminant delineation in
Wetland Cr(VD Estimated interval is 0 - 6", organic sediment in Margaret's
location TBD. Sediment 10 *100% VOCs, SVOCs, Pesticides,  |although depth will need to be [Creek wetlands (Area 9); 10 10 10 N/A N/A N/A | N/A N/A N/A N/A N/A
: PCBs. evaluated in the field. (2) evaluation of 0 - 6" interval
*100% TOC, GS, pH sediment samples collected for
ERA and HHRA in Margaret's
Creek wetlands (Area 9)
Y o
; *100% Total TAL metals, mercury, Determination of contaminant
Cr(VI) R background concentrations for
Wetland Sediment 10 *100% VOCs, SVOCs, Pesticides, | -r ill need to be contaminant delineation in 10 10 10 N/A na [ walwal owa | owa | owa | owa
location TBD. evaluated in the field. ) X R R
PCBs. inorganic sediment in Margaret's
; *100% TOC, GS, pH Creek wetlands (Area 9)
. *100% Total TAL metals, mercury,
- Upgradient 1 shallow Cr (VD) R .
- . Determination of contaminant
l» groundwater | o dwater [TOTSOTng wells, 1)100% VOCs, SVOCs, Pesticides, |, 4 background concentrations for 2 2 N/A 2 2 Na | wa| Na | v wa | N
: well, location deep monitoring [PCBs aluation of dwater data.
TBD. . well *100% TSS, chloride, hardness, cvaluation of groundwater ca
alkalinity
NOTES

1- All aqueous samples will include field measurments for temperature, ph, DO, turbidity, Eh, and conductivity.
2 - Locations to be determined following review of May 2010 beach re-sampling and test trench sampling results
3 - Groundwater sampling program for Area 9 will be determined after soil, sediment, and surface water samples are collected.

i | 4- A geochronology study is only proposed if the envi 1 sampling results warrant a remedial action.
5- For an illustration of sampling intervals for risk assessment in ralation to tidal zones, Refer to Figure 4-4 Proposed Risk Assessment Intervals
6 - Tissue samples will not be submitted for h + i
As - Arsenic

Be-7 - The radioisotope beryllium-7
Cs-137 - The radioisotope cesium-137
Cr (VI) - Hexavalent chromium

DO - Dissolved oxygen

DOC - Dissolved organic carbon

Eh- Oxidation/ reduction potential

ERA - Ecological risk assessment

FS - Feasibility study

GS - Grain size distribution

HHRA - Human health risk assessment
N/A - Not applicable

Pb- Lead

PCBs - Polychlorinated biphenyls

RI - Remedial investigation

SVOCs - semivolatile organic compound
TBD - To be determined

TOC - Total organic carbon

TRW - EPA Technical Review Workgroup for Metals and Asbestos
TS5 - Total suspended solids

VOC - volatile organic compound
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Table 2a Data Quality Objectives

Remedial Investigation/Feasibility Study Work Plan
Raritan Bay Slag Superfund Site

Old Bridge/Sayreville, New Jersey

Step

RI/FS Objective #1 Define the nature and extent of soil, surface water
and sediment contamination. .

Stéte the Prla’lﬂlvem

The nature and extent of soil, surface water and sed1ment
contamination have not been fully characterized.

Identify the Decision

Determine the horizontal and vertical extent of the area where
contaminant concentrations exceed ARARs.

Determine if there is a human health risk from the
contamination at the site

Determine if there is an ecological risk from the contamination
at the site,

Identify Inputs to the
Decision

ARARs

Existing soil, surface water and sediment data

New soil, surface water and sediment data from depths not
covered by existing data

TRW sample results

Define the Study
Boundaries

Lead, arsenic, antimony, chromium and copper are the primary
contaminants. ‘

Contamination is expected to be limited to the upper 72 inches
of sediment and soil.

The data will be collected from Areas 1 through 11.

The site is generally bounded by Margaret’s Creek to the east,
Raritan Bay to the north, and Route 35 to the south. Area 8
extends approximately 500 feet to the west of Cheesequake
Creek Inlet.

Sample collection will be scheduled for tidal fluctuations.

Develop a Decision
Rule '

If concentrations of lead, arsenic, chromium and copper exceed
applicable ARARs or acceptable risk levels, then further
assessment and response will be required.

Specify limits on e CRQL/QL for all analyses

Decision Errors e The remedial investigation will be conducted in accordance
with the approved RI/FS Work Plan, Contractor Quality
Control Plan (QCP), quality assurance project plan (QAPP),
and Accident Prevention Plan (APP).

Optimize the Design e The existing data was reviewed and a data gap memorandum

for Obtaining Data was produced to identify areas requiring additional

characterization.
Remedial alternatives were considered to ensure sufficient data’
would be collected to support the feasibility assessment.
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Table 2b Data Quality Objectives

Remedial Investigation/Feasibility Study Work Plan
Raritan Bay Slag Superfund Site

Old Bridge/Sayreville, New Jersey

Step

RI/FS Ob]ectlve #2 Characterize surface water flow patterns and
sediment transport dynamlcs usmg current meters and geochronology

-samples: e D

hState the Problem

The surface Water ﬂow patterns and sedlment transport dynamics are
not well understood. These processes need to be understood to
characterize the fate and transport of contamination at the site.

Identify the Decision

Determine the areas of the site where sediment deposition is
occurring.

Determine the areas of the site where sediment erosion is
occurring.

Assess the impact of predictable and non-predictable (storm)
currents on the distribution of contaminated sediments and
surface water.

Identify Inputs to the
Decision

Topography

Bathymetry

Current study (Area 6, 7, 8 and 11)

New and existing sediment analytical results
Geochronology (Area 9)

Define the Study
Boundaries

Lead, arsenic, antimony, chromium and copper are the primary
contaminants.

Sediment samples

The data will be collected from Areas 6, 7, 8, 9 and 11.

Tidal fluctuations will be considered in sample collection
Areas of sediment deposition will be targeted for sampling.

Develop a Decision
Rule

If sediment deposition areas are identified, then sediment
samples will be collected in that area.

If the data refines the understanding of sediment transport
dynamics, then the site conceptual model will be updated to
include the data.

If geochronology samples indicate an influx of clean sediment
into Area 9, then non-active remedies may be considered.

Specify limits on
Decision Errors

The bathymetric and topographic survey will be recorded with
1-foot elevation contour intervals for the beach areas and
adjacent areas of Raritan Bay and 5-foot elevation contour
intervals for the surrounding area

The remedial investigation will be conducted in accordance
with the approved RI/FS Work Plan, QCP, QAPP, and APP.

Optimize the Design_

for Obtaining Data

The current studies will be conducted in areas where the
greatest current impact is expected, like Cheesequake Inlet.
Areas of sediment deposition will be targeted for sediment
sampling
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Table 2c Data Quality Objectives

Remedial Investigation/Feasibility Study Work Plan

Raritan Bay Slag Superfund Site
Old Bridge/Sayreville, New Jersey

Step RI/FS Objective #3: Characterize groundwater-surface water interactions,
. vertical and horizontal groundwater flow, and provide a groundwater, . .
e quality baseline. - _ o o e
State the Problem There are currently no data on groundwater quality and the surface
water-groundwater interactions and flow. These data are required to
assess remedial alternatives.
Identify the Decision ¢ Determine if the groundwater at the site is impacted by the site-
s : related contaminants. : ‘
¢ Determine the tidal impacts on the groundwater across the
. seawall.
Identify Inputs to the ¢ ARARs .
Decision » Topographic survey
e Groundwater analytical results
e Long term groundwater elevations at selected monitoring wells
e . Synoptic water levels at monitoring wells and staff gauges
Define the Study . ¢ Lead, arsenic, antimony, chromium and copper are the primary
Boundaries ‘contaminants of concern. ’

o Shallow and deep groundwater samples

o The data will be collected from Areas 1 through 11.

* Long term water levels will be collected at 10 minute intervals for
1 month

¢ Synoptic water levels will be collected at monthly intervals for 6
months.

e Sample collection will be scheduled for tidal fluctuations.

Develop a Decision
Rule

» If groundwater concentrations of site-related contaminants exceed
ARAREs, then additional investigation will be required

e If groundwater concentrations exceed ARARs, then groundwater
treatment may be required as part of the remedial action.

¢ If groundwater/surface water interaction is anticipated to affect
potential remedies, then management of groundwater will be
incorporated into the development of remedial alternatives.

Specify limits on
Decision Errors

e The water level readings and topographic survey will be recorded
to 0.010 foot.

e CRQL/QL for all analyses

o The remedial investigation will be conducted in accordance with
the approved RI/FS Work Plan, QCP, QAPP, and APP.

Optimize the Design
for Obtaining Data

¢ Monitoring wells were located to evaluate the groundwater and
tidally influenced flow across the seawall.

¢ Pressure transducers are located in wells across the site and on
both sides of the seawall.
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Table 2d Data Quality Objectives

Remedial Investigation/Feasibility Study Work Plan

Raritan Bay Slag Superfund Site
Old Bridge/Sayreville, New Jersey

Step

RI/FS Objective #4: Identify and quantify potential human health and_

.| ecological risks posed by exposure to contaminated 5011 surface water,
| sediment, groundwater and biota. : '

State the Problem

| The potential human health and ecoldglcal rlsks for the site have not
been fully characterized.

Identify the Decision

¢ Determine if there is a human health risk from the
contamination at the site

e Determine if there is an ecological risk from the contamination
at the site.

Icentify Inputs to
the Decision

* ARARs and risk assessment guidance

e Existing soil, surface water and sediment data

® New soil, surface water and sediment data from depths not
covered by existing data A

e TRW sample results

' Bioavailability data for lead and arsenic

Define the Study
Boundaries

¢ . Lead, arsenic, antimony, chromium and copper are the pnmary
contaminants.

¢ Contamination is expected to be limited to the upper 72 inches
of sediment and soil.

e The data will be collected from Areas 1 through 11.

. The site is generally bounded by Margaret’s Creek to the east,

Raritan Bay to the north, and Route 35 to the south. Area 8

- .extends approximately 500 feet to the west of Cheesequake

Creek Inlet.

" Sample collection will be scheduled for tidal fluctuations.

¢ Biota samples will be collected for species consumed by
humans.

* Biota samples will be collected during appropriate seasons to
©Obtain species consumed by humans.

Develop a Decision
Rule

o If the site risk is determined to exceed acceptable levels, risk
management decisions will have to be made.

Specify limits on
Decision Errors

e CRQL/QL for all analyses
e The risk assessments will be conducted in accordance with the
approved RI/FS Work Plan, QCP, and the QAPP.

Optimize the Design
for Obtaining Data .

e Local residents and non-profit organizations were contacted for
input on species to sample and sampling locations.
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Table 2e Data Quality Objectives

Remedial Investigation/Feasibility Study Work Plan

Raritan Bay Slag Superfund Site
Old Bridge/Sayreville, New Jersey

Step

o e gee . B
[ - . f

"RI/FS Objective #5 Conduct treatability studies of the source matenal
| (slag) and:contaminated soils and sediments in order to d velc :
| remedial '_:_'lternatlves oo T e

Sfate -the Prbblem

Conduct treatability study to determme the su1tab111ty of
stabilization/solidification as a remedial technology to address site
conditions and problems.

Identify the Decision

What technologies and designs can allow on-site stabilization of the
contaminants in the slag and sediment and mitigate the release of
contaminants into the environment?

Identify Inputs to the
Decision

e Early Actions RI findings and results

e Analytical results

¢ Bench-Scale Testing - Formulation of stabilization mix
designs, and chemical and geotechnical testing of the cured
formulations.

Define the Study
Boundaries

Slag samples will be collected from the seawall and the western jetty
for use in the treatability study.

Develop a Decision
Rule

IF treatability study conclusions clearly indicate the performance of a

.| technology compared with the performance standards established for

the site, THEN the technology will be evaluated for:
 Effectiveness, implementability, and cost
o The potential for full-scale application. _

| Specify limits on

Decision Errors

Treatability studies will be conducted in accordance with the
approved Treatability Study Work Plan (TSWP) addendum to the
RI/FS Work Plan, QCP, QAPP, and APP.

Optimize the Design
for Obtaining Data

There are four levels of a treatability study that will be conducted:

e Laboratory chemical characterization - Conducted to
characterize the chemistry of the slag and sediment to be
stabilized.

¢ Development and formulation of mix designs - that are
appropriate for the material’s chemistry and site conditions
and will mitigate the mass transfer of contaminants from the
slag and sediment into the environment.

» Bench-scale testing - to identify the performance of the mix
design under expected field conditions.

¢ Identification of site-specific stabilization approaches using
the mix designs tested - evaluation of cost, effectiveness, and
implementability at full-scale.
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Table 2f Data Quality Objectives

Remedial Investigation/Feasibility Study Work Plan

Raritan Bay Slag Superfund Site
old Bridge/Sayreville, New Jersey

Step - . | RI/FS Ob)ec’ﬂve #6 Develop and screen remedial alternatives.
State the Problem A Feasibility Study needs to be conducted to develop and mmally
screen remedial alternatives to achieve remedial action objectives
(RAO:s) for contamination associated with the slag seawall, slag jetty,
contaminated soils, and contaminated sediments at the site. The
alternatives need to be screened qualitatively against three criteria:
effectiveness, implementability, and relative cost.
Identify the Decision e Effectiveness - How well might a technology perform at the
site? How might the technology impact human health and the
, environment? '
s Implementability - How technically and administratively
. feasible is the technology?
» Relative Cost - Are the costs of the technology high, moderate,
or low compared to other technologies being considered?
Identify Inputs to the .« Remedial action goals, findings from human health and
Decision ecological risk assessments, nature and extent of contamination
at the site, general site conditions. )

e Treatment requirements, waste management considerations,
relative ease or difficulty to achieve the operation and
maintenance requirements.

o Engineering judgment, costs of other options being evaluated.

Define the Study ¢ The screening evaluation will generally focus upon the
Boundaries effectiveness criterion, with less emphasis on implementability

-

and relative cost.

e Technologies passing the initial screening process are those
that are expected to achieve the RAOs for the site, either alone
or in combination with other technologies.

e The process of identifying and screening potential alternatives
will be ongoing throughout the RI, as new technological
and/ or site-specific data emerge.

Develop a Decision
Rule

IF a remedial alternative passes the initial screening process, THEN it
will be presented to the USACE and EPA, incorporated into the
Feasibility Study Report, and subjected to a detailed evaluation.

Specify limits on
Decision Errors

How to determine whether a remedial alternative passes or fails the
initial screening process is outlined in the Interim Final Guidance for
Conducting Remedial Investigations and Peaszbllzty Studies Under CERCLA
(EPA 1988). -

Optimize the Design
for Obtaining Data

Once existing and new data collected during the remedial
investigation (RI) are evaluated, preliminary RAOs either will be
refined and developed or eliminated. Based on the established RAOs
and the results of the risk assessment, the general response actions will
be established and remedial technologies will be identified and
screened in accordance with the Interim Final Guidance for Conducting
Remedial Investigations and Feasibility Studies Under CERCLA (EPA
1988). Based on the results of the initial screening process, a range of
both standard and innovative remedial alternatives will be compiled.
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Table 2g Data Quality Objectives

Remedial Investigation/Feasibility Study Work Plan

Raritan Bay Slag Superfund Site
Old Bridge/Sayreville, New Jersey

- | RI/FS Objective #7 Conduct detailed analysis of appropriate remedial -

Al TN

Step

' Tnatives for sources of contamination and associated contaminated

State the Problem Remedial alternatives passing the initial remedial alternatives

screening process will need to be subjected to a detailed evaluation in
order to determine the most appropriate and effective remedy for the

site. Nine criteria, detailed below, will be applied in the evaluation of -
each remedial alternative.

Identify the Decision e Overall Protection of Human Health and the Environment -
Do alternatives meets the requirement that it is protective of
human health and the environment?

e Compliance with ARARs - How do alternatives comply with
applicable or relevant and appropriate federal and state
requirements?

e Long-Term Effectiveness - How extensive and effective are
the controls that may be required to manage the risk posed by
treatment residuals and/or untreated wastes?

"o _ Reduction of Toxicity, Mobility, or Volume - Which remedial
action(s) employs treatment technologies that permanently and
significantly reduce toxicity, mobility, or volume of the
contaminants?

e Short-Term Effectiveness - What are the potential effects of

~ the alternative during construction and implementation of the
remedial actions? ,

e Implementability - How feasible is it to implement each
alternative? What activities will be required to implement the
remedial action?

o Cost - What are the estimated capital costs, annual operation
and maintenance costs, and present worth analysis, within +50
to -30 percent? '

o State Acceptance - What technical and administrative issues
and concerns might the state have regarding each alternative

e Community Acceptance - What public concerns need to be
incorporated into the evaluation of the remedial alternatives?

Identify Inputs to the * ARARs. ‘

Decision * Magnitude of remaining risk (measured by numerical

standards such as cancer risk levels), adequacy, suitability, and
long-term reliability of management controls to provide
continued protection from residuals (i.e., assessment of
potential failure of the technical components).

e Treatment process employed, amount of hazardous material
destroyed or treated, the degree of reduction expected in
toxicity, mobility, or volume, and the type and quantity of
treatment residuals.
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Table 2g Data Quality Objectives

Remedial Investigation/Feasibility Study Work Plan
Raritan Bay Slag Superfund Site

Old Bridge/Sayreville, New Jersey

Step

RI/FS Objective #7 Conduct detailed analysis of appropriate remedial

areas:

| altérnatives for sources of contamination and assoc1ated contammated

Effects on community and onsite workers during the remedial
action, environmental impacts resulting from implementation,
and amount of time until protection is achieved

Technical feasibility - construction and operational difficulties,
reliability, ease of undertaking additional remedial action, and
the ability to monitor its effectiveness. Administrative
feasibility - activities needed to coordinate with local and state
agencies to obtain permits or approvals to implement remedial

" actions.

Capital costs - direct (construction) and indirect (non-
construction and overhead) costs. Direct costs - expenditures
for the equipment, labor, and material necessary to perform
remedial actions. Indirect costs - expenditures for engineering,
financial and other services that are not part of actual
installation activities but are required to complete the
installation of remedial alternatives. Annual operation and
maintenance costs - post-construction costs necessary to ensure
the continued effectiveness of a remedial action.

State Acceptance

Community Acceptance

Define the Study
Boundaries

Each remedial alternative will be subject to detailed analysis
according to the nine evaluation criteria.

Ultimately, a comparative analysis of all alternatives w1ll be
performed to evaluate the relative benefits and drawbacks of
each alternative according to the nine criteria.

Develop a Decision

IF a remedial alternative passes the detailed evaluation, THEN it will

Decision Errors

| Rule be presented in the Feasibility Study Report as a potential remedial
alternative to be considered for implementation at the site.
Specify. limits on How to determine whether a remedial alternative passes or fails the

detailed evaluation is outlined in the following:

Interim Final Guidance for Conducting Remedial Investigations and
Feasibility Studies Under CERCLA (EPA 1988).
National Contingency Plan

Optimize the Design
for Obtaining Data

Procedures for conducting the detailed evaluation are provided
in Interim Final Guidance for Conducting Remedial Investigations
and Feasibility Studies Under CERCLA and the NCP.
Recommendations for remedial alternatives will be made in
consultation with USACE and EPA. '
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Figure 1

Site Map
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Feet Old Bridge and Sayerville, New Jersey

Source: USGS Topographic Quadrangle




DESCRIPTION
Areal The seawall along Old Bridge Waterfront Park
Laurence Harbor Seawall west of Margaret's Creek to the beach area at the
i foot of Laurence Parkway.
Area 2 The beach area at the foot of Laurence Parkway
Laurence Harbor Beach between the western end of the seawall and the
first jetty.
Area 3 The park playground adjacent to the western
Laurence Harbor Playground |end of the seawall.
Area 4 The park area along the seawall (not including
Old Bridge Waterfront Park the playground) from the fence to the roadway.
Raritan Bay Area 5 iThe beach area between the first and third jetty.
: Laurence Harbor Beach |
Area 11 Area 6 The beach area between the third jetty and I
Laurence Harbor Beach Cheesequake Creek Inlet eastern jetty.
Area 7 | The inlet between the eastern and western jetties |
WESE m Eastern Cheesequake Creek Inlet I from the Route 35 bridge to the extent of
Jetty sediment deposition.
: Area 8 The jetty west of the inlet in Sayreville.
Cheesequake Creek Inlet Western

The wetlands associated with the Creek I
(between the beach and Route 35), including the
adjacent beach (east of the Creek to the

Middlesex County Pumping Station).

The historical background sampling location.
Background Area

Areall The potential depositional areas associated with
Depositional Areas Areas 7 and 8

Area 1

Seawall e,

Pe Rl
7 ,,'! gy .
4 LoUw

Area 9

Margaret's Creek Weﬂ’:.a‘nds
SRS :

4,000 Feet Investigation Areas
Raritan Bay Slag Site




Background Locations

interval at five points located around each centerpoint, not
exceeding a distance of 50 feet from the centerpoint. Composite
and homogenize the material from all five points and collect one
sample from the homogenized material.

i (2) Each composite sample will represent the average
concentration in 10,000 square feet.

| (3) Per human health risk assessment protocol, earth above the
| spring low tide line is considered soil. The extent of soil shown on
this map is based on an estimate of the spring low tide line.

Figure 3
0 100 200 400 Feet TRW Lead Composite Sampling Locations

EEstimated extent of soil Le gt bt 1 \ Raritan Bay Slag Site




Proposed subsurface soil sample location

Proposed surface sediment sample location

Proposed subsurface sediment sample location sl

Proposed surface water sample location

Proposed extended depth sample location

Note:
"Surface" includes all intervals between 0 and 24"

"Subsurface" includes all intervals between 24 - 48"
"Extended depth" includes intervals greater than 48"

1,940 Feet

Y RN NN I N R R

Area 10

Figure 4
Seawall Sector
Proposed Sample Locations
Raritan Bay Slag Site




Proposed surface soil sample location
Proposed subsurface soil sample location

Proposed surface sediment sample location

Proposed subsurface sediment sample location S H

Proposed surface water sample location

Proposed extended depth sample location

Note:

"Surface" includes all intervals between 0 and 24"
"Subsurface" includes all intervals between 24 - 48"
"Extended depth" includes intervals greater than 48"

Area 11

1,450 Feet

Figure 5
Jetty Sector
Proposed Sample Locations
Raritan Bay Slag Site




Proposed surface soil sample location
Proposed subsurface soil sample location

Proposed surface sediment sample location

Proposed subsurface sediment sample location

Proposed surface water sampling location

"Surface" includes all intervals between 0 and 24"
"Subsurface" includes all intervals between 24 - 48"
"Extended depth" includes intervals greater than 48"

2,000 Feet

Margaret's Creek Sector
Proposed Sample Locations
Raritan Bay Slag Site
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Area 10

Background sediment sample location

*  Background soil sample location

SW Background surface water sample location &

Notes:
(1) Sample locations may be adjusted after delineation of the upland and intertidal zones. Figure 7
(2) Background monitoring well locations for groundwater will be determined during site reconnaissance Background

Proposed Sample Locations

l 1,220 Feet Raritan Bay Slag Site




Locations in Area 9

Figure 8
Locations for Collection of Media for Bioavailability Study
Raritan Bay Slag Site

@ Media Collection Locations




MW

"MW
MVYED O

MW:85

(© Proposed stratigraphic boring location
® Existing monitoring wells
® Proposed monitoring well pair location

()  Staff gauge location

Note: Monitoring wells will be installed in pairs consisting of a shallow well and a deep well.

Figure 9
Proposed Monitoring Well, Stratigraphic Boring, and Staff Gauge Locations

Raritan Bay Slag Site
2,500 Feet




Figure 10
Project Schedule
Raritan Bay Slag Superfund Site

ID Task Name | Duration
} |

‘‘‘‘‘ 1 __Raritan Bay Slag Site 568 days
2 Task 1 - Project Planning and Support 508 days
3 Project Management 508 days
4 Contractor Quality Control Plan (CQCP) 472 days
Prepare/Submit Draft CQCP 9 days
USACE Review of Draft CQCP 10 days
Prepare/Submit Final CQCP 8 days
Site Security and Maintenance 472 days
Task 2 Community Involvement 568 days
2 Community Involvement Activities 504 days
| 22 ' Task 3 RIFS Planning Activities 451 days
| 23 ! Project Scoping and Planning 46 days
| 24 Review Existing Documents 36 days
| 25 | Site Visit 1 day
| 26 Early Scoping Activities 7 days
| 27 | Meetings 448 days
| 28 ; Status Call 1 day
29 | Project Meeting 1 day
| 30 | Scoping Meeting 1 day
| 31 ! Next Steps and Streamlining Meeting 1 day
[ 32 RI Field Investigation 1 day
33 | RI Report 1 day
| 34 | Risk Assessment Report 1 day
35 Feasibility Study 1 day
36 | Final Feasibility Study 1 day
| 37 | Data Gap evaluation 76 days
38 | Technical Memorandum [TM] 65 days
39 | Prepare/Submit Draft TM 20 days
| 40 USACE Review Draft TM 5 days
41 Prepare/Submit Draft Final TM 10 days
42 EPA Review of Draft Final TM 15 days
43 Prepare/Submit Final TM 10 days
44 EQUIS Database and Summary tables 22 days
45 GIS Database and Figures 15 days
46 Work Plan 212 days
47 Prepare/Submit Draft Work Plan 20 days
48 USACE Review of Draft Work Plan 5 days
.49 Prepare/Submit Draft Final Work Plan 10 days
| 50 EPA Review of Review Draft Work Plan 40 days
51 Prepare/Submit Final Work Plan 7 days
52 Cost Proposal 13 days
| 53 Update Preliminary CSM 10 days
54 Early Actions Quality Assurance Project Plan (QAPP) 26 days
| 55 Prepare/Submit Early Actions Draft QAPP 8 days
| 56 USACE Review of Early Actions Draft QAPP 10 days
| 57 Prepare/Submit Early Actions Final QAPP 8 days
58 Early RI Activities Quality Assurance Project Plan (QAPP) 47 days
59 Prepare/Submit Early RI Activities Draft QAPP, revision 1 15 days
60 EPAJUSACE Review of Early RI Activities Draft QAPP, revision 1 19 days
61 Prepare/Submit Early RI Activities Final QAPP, revision 1 2 days
62 Remedial Investigation Quality Assurance Project Plan (QAPP) 48 days
63 Prepare/Submit Rl Draft QAPP 15 days
64 EPA/USACE Review of RI Draft QAPP 10 days
65 Prepare/Submit RI Final QAPP 10 days
66 Site Specific Health and Safety Plan - Early Action 25 days
67 Prepare/Submit Draft SSHP 8 days
| 68 USACE/EPA Review of Draft SSHP 10 days

Start

‘Wed 12/9/09

Tue 1/26/10
Tue 1/26/10
Wed 2/24/10
Mon 3/8/10
Fri 3/19/10
Fri 4/2/10
Wed 2/24/10
Wed 12/9/09
Mon 1/11/10
Fri 1/22/10
Fri 1/22/10
Fri 2/5/10
Mon 2/8/10
Fri 1/22/10
Wed 1/27/10
Wed 1/27/10
Tue 2/9/10
Thu 4/29/10
Wed 6/9/10
Mon 10/4/10
Fri 3/18/11
Fri 4/15/11
Fri 6/10/11
Fri 10/14/11
Fri 2/12/10
Mon 3/1/10
Mon 3/1/10
Mon 3/29/10
Mon 4/5/10
Mon 4/19/10
Mon 5/17/10
Fri 2/12/10
Mon 3/8/10
Tue 5/25/10
Tue 5/25/10
Tue 6/22/10
Mon 6/21/10
Thu 8/5/10
Thu 9/30/10
Mon 7/19/10
Thu 3/3/11
Tue 3/9/10
Tue 3/9/10
Fri 3/19/10
Fri 4/2/10
Thu 7/15/10
Thu 7/15/10
Fri 8/20/10
Thu 9/16/10
Thu 8/12/10
Thu 8/12/10
Thu 9/2/10
Tue 10/5/10
Tue 3/9/10
Tue 3/9/10
Fri 3/19/10

Finish

Fri 2110/12]
Thu 1/5/12
Thu 1/5/12
Thu 12/15/11
Thu 3/18/10
Thu 4/1/10
Tue 4/13/10
Thu 12/15/11!
Fri 2/10/12|
Thu 12/15/11
Fri 10/14/11]
Fri 3/26/10!
Fri 3/26/10
Mon 2/8/10
Mon 2/1/10
Fri 10/14/11
Wed 1/27/10
Tue 2/9/10
Thu 4/29/10
Wed 6/9/10
Mon 10/4/10
Fri 3/18/11
Fri 4/15/111
Fri 6/10/11!
Fri 10/14/11
Fri 5/28/10
Fri 5/28/10
Fri 3/26/10
Fri 4/2/10

Fri 4/16/10
Fri 5/7/10

Fri 5/28/10!
Mon 3/15/10
Fri 3/26/10
Wed 3/16/11!
Mon 6/21/10|
Mon 6/28/10)
Fri 7/2/10
Wed 9/29/10]
Fri 10/8/10
Wed 8/4/10
Wed 3/16/11|
Tue 4/13/10!
Thu 3/18/10!
Thu 4/1/10
Tue 4/13/10
Fri 9/117/10
Wed 8/4/10
Wed 9/15/10
Fri 9/17/10
Mon 10/18/10
Wed 9/1/10
Wed 9/15/10
Mon 10/18/10i
Mon 4/12/10
Thu 3/18/10
Thu 4/1/10

l2000 . l2011 12012
Nov ' Dec ! Jan !Feb ' Mar ! Apr May | Jun ! Jul 'Aug !Sep ! Oct 'Nov 'Dec | Jan |Feb | Mar ' Apr |May | Jun ' Jul 'Aug !Sep ' Oct Nov | Dec ' Jan ' Feb Mar |
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Figure 10
Project Schedule
Raritan Bay Slag Superfund Site
ID Task Name | Duration | Start Finish ! 12010 2011 2012
‘ | : - INov ' Dec ' Jan [Feb Mar | Apr May |Jun | Jul 'Aug |Sep ! Oct Nov 'Dec | Jan |Feb | Mar ' Apr | May 'Jun ' Jul 'Aug |Sep ' Oct |Nov | Dec ' Jan | Feb Mar ||
| 69 Prepare/Submit Final SSHP 8days  Thu4/1/10  Mon 4/12/10 [+
| 70 Early Rl Activities Site Specific Health And Safety Plan 19 days Fri 7/23/10 Wed 8/1 8/10;
A Prepare/Submit Draft SSHP 10 days Fri 7/23/10 Thu 8/5/10|
| 72 USACE/EPA Review of Draft SSHP 5 days Fri8/6/10  Thu 8/12/10!
| 73 | Prepare/Submit Final SSHP 4 days Fri 8/13/10  Wed 8/18/10f
74 RI Site Specific Health And Safety Plan 36 days Mon 8/9/10  Mon 9/27/10;
| 75 | Prepare/Submit Draft SSHP 15 days Mon 8/9/10 Fri 8/27/101
76 USACE/EPA Review of Draft SSHP 5days  Mon 8/30/10 Fri 9/3/10!
| 77 ! Prepare/Submit Final SSHP 10days  Tue 9/14/10  Mon 9/27/10?
78 Procurement 164 days Fri 3/5/10 Wed 10/20/10| =
79 RI Procurement 60 days Thu 7/29/10 Wed 10/20/10| =y
| 80 Procurement for Rl Subcontracts 60days  Thu 7/29/10 Wed 10/20/10! |3
| 81 USACE Advance Notice/Consent 16days  Thu 9/23/10 Thu 10/1 4/10: | oym
| 82 Early Actions 19 days Tue 3/9/10 Fri 4/2/110,
83 Prepare SOW for Test Excavations 5 days Tue 3/9/10  Mon 3/15/10]
| 84 Prepare Bid Packages and Solicit bids 6days Tue 3/16/10  Tue 3/23/10;
85 Review Bid packages and select subcontractor 3days Wed 3/24/10 Fri 3/26/10;
| 86 USACE Advance Notice 3days Mon 3/29/10 Wed 3/31/10|
| 87 Award Subcontract 2 days Thu 4/1/10 Fri 4/2/101
| 88 Screening 91 days Fri 3/5/10 Fri 7/9/10!
89 Vendors for slag Reuse/Recycling 91 days Fri 3/5/10 Fri 7/9/10,
90 Process and Vendor Research 21 days Fri 3/5/10 Fri 4/2/10j
91 Contact Potential Vendors 16 days Fri 3/12/10 Fri 4/2/10]
92 Vendor Meetings/Presentations 70 days Mon 4/5/10 Fri 7/9/10!
93 Pathway Analysis Report (PAR) 30 days Fri 2/18/11 Thu 3/31/11|
94 Draft Pathway Analysis Report 20 days Fri 2/18/11 Thu 3/17/11
95 USACE/EPA Review of PAR 10 days Fri 3/18/11  Thu 3/31/11! €
| 96 Task 4 Field Investigation & Data Management- TBD :
| 97 Field Investigation 295 days Fri4/2110  Thu 5/19/11 & _I
98 Early Actions 156 days Fri4/2/10 Fri 11/5/10 Pr—
99 Mobilization 11 days Fri 4/2/10 Fri 4/16/10 o
100 Test Excavations 17 days  Mon 4/19/10 Tue 5111 Oi E
Demobilization 1day Wed5/12/10 Wed 5/12/10; 1
Submit Draft Test Pit Report 21days Wed 7/21/10  Wed 8/18/10i -
USACE Review of Draft Test Pit Report 3days Wed 9/22/10 Fri 9/24/10 1?—
Prepare/Submit Draft Final Test Pit Report 7 days Tue 10/12/10 Wed 10/20/10
EPA Review of Draft Final Test Pit Report 5days Thu10/21/10 Wed 10/27/10j
Submit Final Test Pit Report 7 days Thu 10/28/10 Fri 11/5/10j
Debris Removal 4days Mon 5/24/10  Thu 5/27/10! ()
Timber Removal 7 days Mon 6/7/10  Tue 6/15/10
Prepare/Submit Draft Debris/Timber Report 13days Wed 6/16/10 Fri 7/2/10
USACE Review of Draft Debris/Timber Report 5 days Mon 7/5/10 Fri 7/9/10|
Prepare/Sub<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>